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Established CMOS SRAM Leader-----------

In an industry where the primary objective of the 
major semiconductor manufacturers is high volume 
production of devices for the vast commercial market, 
Electronoic Designs Incorporated has focused on the 
needs of the specialized, high-reliability and military 
equipment manufacturers. 

Through its expertise in value-added design and 
manufacturing techniques, EDI has time and again 
proved itself to be the first to market with CMOS Static 
RAMs providing the highest level in advanced techol
ogy for the most demanding high-performance appli
cations. 

EDl's current volume parts employ 1.2J.l. design 
rules. Recently introduced high speed monolithic 
256Kx1 and 64Kx4 devices feature 1.0J.l. technology. 
And, a 128Kx8 monolithic, scheduled for introduction 
late in 1989, will be EDl's first submicron product, 
featuring O.BJ.l. geometries. 

Since the introduction of its first monolithic CMOS 
Static RAM products in 1986, EDI has become the 
leading supplier of bytewide (8Kx8 and 32Kx8) devices 
for Military applications. The acceptance of these 
products in the Military marketplace is continuing to 
fuel exceptional growth for the Company. 
DESCListed 

EDI is listed on the Defense Electronics Supply 
Center (DESC) Standard Military Drawings for micro
circuits as an approved source for its 64K density 
(8Kx8 and 8Kx9) and its complete family of high per
formance, high speed 256K density (32KxB, 64Kx4 
and 256Kx1) devices. 

Not only has EDI been first to market with the latest 
technology, the company has consistently been first to 
offer these devices in advanced packaging configura
tions including surface mount packages which are also 
used in its megabit density modules. 
SRAM Modules 

The Company's first SRAM Module, the EDH8B08C 
introduced in 1983, was also the industry's first Military 
64K density Static RAM. In 1985 the Company made 
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the decision to focus its product line on high-perform
ance and high-reliability Static RAMs. 

In addition to proprietary deSigns with unique per
formance characteristics, modules provide loday's 
designers with pin for pin compatibility to the next 
generation of monolithic technology. The megabit 
density 128Kx8 Static RAM module (EDI8M8128C), 
available since 1986, is a market leader. 

EDI develops modules from the products in their 
monolithic product line to provide the same high per
formance characteristics, in megabit densities. The 
most recent addition to this line is a 64Kx16 CMOS 
Static RAM device in a 40 pin package with the same 
pinout and footprint as the future monolithic device. 
Capabilities 

EDI is able to be first to provide leading edge 
technology through its exclusive strategiC partnerships 
and licensing agreements with the industry's leading 
semiconductor foundries, worldwide. EDl's value
added design approach adapts state-of-the-art tech
nology to product development and manufacturing 
which employ a combination of stringent proceSSing, 
advanced packaging techniques, and exhaustive test
ing, both environmental and electrical. 

EDl's applications and service orientation comes 
naturally from its roots in the computer industry in the 
high technology region of Massachusetts. EDl's head
quarters facility is located in Hopkinton, Massachu
setts, near the starting line of the world famous Boston 
Marathon, just 26 miles west of Boston. The head
quarters facility houses R&D, Engineering, Module 
Assembly, Final Test, Administration, and Sales & 
Marketing. 
New Products 

Many new products scheduled for introduction at 
press time are included in the Advance Data pages of 
this Data Book. These products include three megabit 
density monolithics and modules with densities to 4 
megabits, all offering exceptional performance charac
teristics. 



Surface Mount Pioneer ______________ _ 

Surface mount devices (SMD) allow the designer to 
take full advantage of the low power feature of CMOS 
and to obtain the greatest board space savings. Most 
integrated circuits, however are still packaged in the 
traditional dual-in-line package (DIP) configuration and 
there is a large manufacturing support industry to 
handle thru-hole board assembly. 
High Density Modules 

EDI was the first manufacturer to provide memory 
products incorporating surface mount technology for 
exceptional space savings into a finished device for 
use in standard through-hole manufacturing 
applications. These products are comprised of a multi
layered substrate (either co-fired ceramic or glass filled 
epoxy FR-4) with dual-in-line (DIP) or single-in-line 
(SIP) pin configurations. 

As a surface mount pioneer in the early 1980's, EDI 
encountered many of the technical issues now facing 
the military/hi-rei market place. These issues included 
solving the coefficient of thermal expansion (CTE) 
mismatch, shear stress, and thermal management 
problems. 

In addressing the CTE problem, EDI performed a 
comprehensive evaluation of board materials and 
surface mount packages. The results of this extensive 
research and development led EDI to select CTE 
matched leadless ceramic chip carriers with ceramic 
motherboards to manufacture the industry's first high 
density memory modules for military applications. An 

advanced infrared reflow surface mount technology 
was developed after extensive evaluation proved infra
red reflow to be the most efficient method of heat 
transfer to produce reliable solder connections. 

The result of the combining of high-speed and high
performance monolithic integrated circuits are prod
ucts providing high performance with exceptionally 
high density. EDI modules provide customers the 
density advantages of surface mount technology with 
the convenience of standard manufacturing techniques. 
New Monolithic Packaging 

As ED! entered the monolithic marketplace, it recog
nized an opportunity to bring its surface mount experi
ence to the aid of the military and hi-rei system houses. 
Shear stresses reaching thousands of pounds per 
square inch (psi) can build up inside of a surface mount 
solder joint during thermal cycling due to differences in 
the CTE ot the board material and the package, and 
out-ot-plane warping, causing solder joint failures. 

EDI has recently introduced two new surface mount 
package options to manage the CTE and shear stress 
problems facing military system designers; leaded 
ceramic chip carriers and flatpacks. These packages 
provide the advantages of lead compliancy, shear 
stress relief, and solder joint inspection capability. 

EDI provides its customers with the highest perform
ance and highest density military Static RAMs avail
able in the marketplace, in the most desirable package 
configurations. 
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Quality Assurance Policy _____________ _ 

The Quality Standard at Electronic Designs Incorpo
rated (EDI) is defect free work. No other standard is 
acceptable. 

This policy is reflected in the attention given to the 
design, manufacture, and test of all of our products. All 
procedures are designed to meet or exceed the re
quirements of our customers, and the strict require
ments and procedures dictated by Military Standards. 

Maintaining the highest standards of quality de
mands a continous com mittment from each individual, 
throughout the company. EDlconductsacomprehen
sive training program for all employees which stresses 
the importance of each individual to the final objective 
of satisfied customers through defect free products 
and workmanship. 

EDl's operating procedures have been developed to 
establish and maintain a single standard of manufac
turing methodology. The Quality system has been 
designed to be in compliance with: 

1. MIL -M 38510 General Specifications for Micro
circuits 

2. MIL-STD 45662 Calibration System Require
ments 

3. MIL-Q-9858 Quality Program Requirements 
4. MIL-STD-883 
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MIL-5TD·883C Compliance 
EDl's hermetic Military grade monolithic CMOS 

SRAMs are in full com pliance with the product flow and 
test procedures of paragraph 1.2.1 of MIL-STD-883. 

The products are processed to the standardized 
screening flow, Method 5004 of MIL-STD-883C. Peri
odic inspections, per Method 5005 of MIL-STD-883C 
are performed to ensure adequate screening. The 
purpose of Methods 5004 and 5005 is given below. 

1. Screen infant mortality. 
2. Produce highly reliable product. 
In addition, EDI performs extended life tests on all 

released products. Devices are tested at + 125°C for 
1000 hours. Failures are rigorously analyzed to iden
tify failure mechanisms. Finally, corrective actions are 
implemented to preclude failure recurrence. This closed 
loop system ensures that reliability is "designed in" 
rather than "tested in.· 

With this information, EDI can: 
1. Predict failure rates 
2. Assess impact of design, process or material 

change. 
3. Determine useful product life. 



EDI DESC-SMD Program ____________ _ 

EDI is a leading supplier of hi-rei (military), high-per
formance CMOS Static RAMs and high density CMOS 
Static RAM modular subsystem s products which com
plement each other to provide high speed CMOS solu
tions for a wide range of military applications and sys
tems. The product line includes devices which are fully 
compliant to the latest revision of MIL-STD-883. 

EDI is actively involved with the Defense Electronic 

Supply Center (DESC) in their Standard Military Draw
ing (SMD) program. The SMD program allows stan
dardization fo militarized products and reduction of the 
prOliferation of non-standard source control drawings. 
Products listed on DESC Drawings at the time of 
printing this book are listed below. Users should con
tact either EDI or DESC for current status of products 
in the SMD program. 

DESC Standard Military Drawing Program 

Description Drawing No. 
8 Kx8 ------------------------------5962-85525 
8Kx9, Low Power* ------------5962-88683 
32Kx8 ----------------------------5962-88662 
32Kx8, Low Power ------------5962-88552 
64Kx4 ----------------------------5962-88681 
64Kx4, Low Power ------------5962-88545 
256Kx1---------------------------5962-88725 
256Kx1, Low Power ----------5962-88544 

°Listing Approval Pending at Press time 
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EDI CMOS Static RAM Selector Guide __________ _ 
Monolithic Advance Information " 
EDI Speed Temp Mu Current Consum Packaging Information Page 
Part ns Range ICC1 1CC3 lOR Dwg. Type Pins Dimansions 
Number rnA rnA IlA No. LxWxH (in) 

256K Density _________________ _ 
32KxB 
EDI8833C 
EDI8833C 
EDI8833C 
EDI8833C 
EDI8833C 
EDI8833C 

35CB 
45CB 
35LB 
45LB 
350B 
450B 

35 
45 
35 
45 
35 
45 

MIL 95 1.5 
MIL 95 1.5 
MIL 95 1.5 
MIL 95 1.5 
MIL 95 1.5 
MIL 95 1.5 

600 8 DIP 28 1.49x.S20x.232 28 
SOO 8 DIP 28 1.49x.S20x.232 28 
SOO 12 LCC 32 .5S0x.458x.120 28 
600 12 LCC 32 .560x.458x.120 28 
600 2 DIP 28 1.49x.320x.200 28 
600 2 DIP 28 1.49x.320x.200 28 

32Kx9 ------~------~--------r_--------------II---
EDI8932C45CB 45 MIL TBD TBD TBD 8 
EDI8932C55CB 55 MIL TBD TBD TBD 8 
EDI8932C45LB 45 MIL TBD TBD TBD 12 
EDI8932C55LB 55 MIL TBD TBD TBD 12 

DIP 28 1.49x.620x.232 
DIP 28 1.49x.S20x.232 
LCC 32 .560x.458x.120 
LCC 32 .5S0x.458x.120 

29 
29 
29 
29 1 Megabit Density ________________ _ 

1Mx1 ________ ~------~--------~----------------~ ___ 
EDI811024C35TB 
EDI811024C45TB 
EDI811024C55TB 
EDI811024C70TB 

35 
45 
55 
70 

MIL 
MIL 
MIL 
MIL 

140 5 TBD 
140 5 TBD 
140 5 TBD 
140 5 TBD 

101 DIP 28 1.4Ox.400x.180 30 
101 DIP 28 1.4Ox.400x.180 30 
101 DIP 28 1.40x.400x.180 30 
101 DIP 28 1.40x.400x.180 30 

256Kx4 ______ -r ______ ~--------~---------------.----
EDI8425SC35TB 
EDI8425SC45TB 
EDI8425SC55TB 
EDI8425SC70TB 
12BKxB 

35 MIL 140 5 TBD 101 DIP 28 1.4Ox.400x.180 31 
45 MIL 140 5 TBD 101 DIP 28 1.4Ox.400x.180 31 
55 MIL 140 5 TBD 101 DIP 28 1.4Ox.400x.180 31 
70 MIL 140 5 TBD 101 DIP 28 1.40x.400x.180 31 

EDI88130C55CB 55 MIL 120 1 TBD 9 DIP 32 1.60x.SOOx.180 32 
EDI88130C70CB 70 MIL 120 1 TBD 9 DIP 32 1.S0x.600x.180 32 
EDI88130C90CB 90 MIL 120 1 TBD 9 DIP 32 1.60x.600x.180 32 
EDI88130C100CB 100 MIL 120 1 TBD 9 DIP 32 1.60x.600x.180 32 
EDI88130C55LB 55 MIL 120 1 TBD 100 LCC 32 .800x.450x.090 32 
EDI88130C70LB 70 MIL 120 1 TBD 100 LCC 32 .800x.450x.090 32 
EDI88130C90LB 90 MIL 120 1 TBD 100 LCC 32 .800x.450x.090 32 
EDI88130C 1 OOLB 100 MIL 120 1 TBD 100 LCC 32 .800x.450x.090 32 
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___________ EDI CMOS Static RAM Selector Guide 
Monolithic 
EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range ICC1 ICC3 lOR Owg. Type Pins Dimensions 
Number mA mA I1A No. LxWxH (In) 

64K Density __________________ _ 
BKxB, High Speed 
ED18808CA35DB 
EDI8808CM5DB 
ED18808CA55DB 
EDI8808CA70DB 
ED18808CA35LB 
EDI8808CM5LB 
ED18808CA55LB 
EDI8808CA70LB 
ED18808CA350B 
EDl8808CM50B 
ED18808CA550B 
EDI8808CA700B 
BKX9 
EDI8908C35L28B 
EDI8908C45L28B 
EDI8908C55L28B 
EDI8908C350B 
EDI8908C450B 
EDI8908C550B 

35 MIL 
45 MIL 
55 MIL 
70 MIL 
35 MIL 
45 MIL 
55 MIL 
70 MIL 
35 MIL 
45 MIL 
55 MIL 
70 MIL 

35 MIL 
45 MIL 
55 MIL 
35 MIL 
45 MIL 
55 MIL 

140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 

140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 
140 1 200 

70 CERDIP 28 1.49x.620x.232 33-38 
70 CERDIP 28 1.49x.620x.232 33-38 
70 CERDIP 28 1.49x.620x.232 33-38 
70 CERDIP 28 1.49x.620x.232 33-38 
12 LCC 32 .560x.458x.120 33-38 
12 LCC 32 .560x.458x.120 33-38 
12 LCC 32 .560x.458x.120 33-38 
12 LCC 32 .560x.458x.120 33-38 
2 DIP 28 1.49x.320x.200 33-38 
2 DIP 28 1.49x.320x.200 33-38 
2 DIP 28 1.49x.320x.200 33-38 
2 DIP 28 1.49x.320x.200 33-38 

14 LCC 28 .560x.358x.120 39-44 
14 LCC 28 .560x.358x.120 39-44 
14 LCC 28 .560x.358x.120 39-44 
2 DIP 28 1.49x.320x.200 39-44 
2 DIP 28 1.49x.320x.200 39-44 
2 DIP 28 1.49x.320x.200 39-44 
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EDI CMOS Static RAM Selector Guide __________ _ 
M l'th· P r· iFf I D t ono I IC, re Immal'V! ma aa 
EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range ICC1 ICC3 lOR Owg. Type Pins Dimensions 
Number mA mA J.lA No. LxWxH (in) 

256K Density _________________ _ 

256Kx1 
EDI81256C 
EDI81256C 
EDI81256C 
EDI81256C 
EDI81256C 
EDI81256C 

35LB 
45LB 
55LB 
350B 
450B 
550B 

256Kx1, Low Power 
EDI81256P35LB 
EDI81256P45LB 
EDI81256P55LB 
EDI81256P350B 
EDI81256P450B 
EDl81256P550B 
64Kx4 
EDI8464C 
EDI8464C 
EDI8464C 
EDI8465C 
EDI8465C 
EDI8465C 

35LB 
45LB 
55LB 
350B 
450B 
550B 

64Kx4, Low Power 
EDI8464P35LB 
EDI8464P45LB 
EDI8464PS5LB 
EDI8465P3S0B 
EDI8465P4S0B 
EDI8465PS50B 

35 
45 
55 
35 
45 
55 

35 
45 
55 
35 
45 
55 

35 
45 
55 
35 
45 
55 

35 
4S 
55 
35 
45 
55 
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MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 

MIL 120 3 
MIL 120 3 
MIL 120 3 
MIL 120 3 
MIL 120 3 
MIL 120 3 

MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 

MIL 120 3 
MIL 120 3 
MIL 120 3 
MIL 120 3 
MIL 120 3 
MIL 120 3 

- 14 LCC 28 .560x.358x.120 45-50 
- 14 LCC 28 .560x.358x.120 45-50 
- 14 LCC 28 .560x.358x.120 45-50 
- 3 DIP 24 1.28x.320x.200 45-50 
- 3 DIP 24 1.28x.320x.200 45-50 
- 3 DIP 24 1.28x.320x.200 45-50 

500 14 LCC 28 .560x.358x.120 45-50 
500 14 LCC 28 .560x.358x.120 45-50 
500 14 LCC 28 .560x.358x.120 45-50 
500 3 DIP 24 1.28x.320x.200 45-50 
500 3 DIP 24 1.28x.320x.200 45-50 
500 3 DIP 24 1.28x.320x.200 45-50 

- 14 LCC 28 .560x.358x.120 51-56 
- 14 LCC 28 .560x.358x.120 51-56 
- 14 LCC 28 .560x.358x.120 51-56 
- 3 DIP 24 1.28x.320x.200 57-62 
- 3 DIP 24 1.28x.320x.200 57-62 
- 3 DIP 24 1.28x.320x.200 57-62 

500 14 LCC 28 .560x.358x.120 51-56 
500 14 LCC 28 .560x.358x.120 51-56 
500 14 LCC 28 .S60x.358x.120 51-56 
SOO 3 DIP 24 1.28x.320x.200 57-62 
500 3 DIP 24 1.28x.320x.200 57-62 
SOO 3 DIP 24 1.28x.320x.200 57-62 



___________ EDI CMOS Static RAM Selector Guide 
Monolithic 
EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range ICC1 ICC3 lOR Dwg. Type Pins Dimensions 
Number mA mA I1A No. LxWxH (in) 

256K Density, Continued _______________ _ 

55CB 
C70CB 

32KXB 
EDI8832C 
EDI8832 
EDI8832C 
EDI8832C 
EDI8832C 
EDI8832C 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 
EDI8832 

85CB 
100CB 
120CB 
150CB 

C55LB 
C70LB 
C85LB 
C100LB 
C120LB 
C150LB 
C550B 
C700B 
C850B 
C1000B 
C1200B 
C1500B 

32KX8 Low Power , 
EDI8832P55CB 
EDI8832P70CB 
EDI8832P85CB 
EDI8832P100CB 
EDI8832P120CB 
EDI8832P150CB 
EDI8832P55LB 
EDI8832P70LB 
EDI8832P85LB 
EDI8832P100LB 
EDI8832P120LB 
EDI8832P150LB 
EDI8832P550B 
EDI8832P700B 
EDI8832P850B 
EDI8832P1000B 
EDI8832P1200B 
EDI8832P1500B 

55 MIL 95 1 
70 MIL 95 1 
85 MIL 95 1 
100 MIL 95 1 
120 MIL 95 1 
150 MIL 95 1 
55 MIL 95 1 
70 MIL 95 1 
85 MIL 95 1 
100 MIL 95 1 
120 MIL 95 1 
150 MIL 95 1 
55 MIL 95 1 
70 MIL 95 1 
85 MIL 95 1 
100 MIL 95 1 
120 MIL 95 1 
150 MIL 95 1 

55 MIL 95 1 
70 Mil 95 1 
85 MIL 95 1 
100 MIL 95 1 
120 MIL 95 1 
150 MIL 95 1 
55 MIL 95 1 
70 MIL 95 1 
85 MIL 95 1 
100 MIL 95 1 
120 MIL 95 1 
150 MIL 95 1 
55 MIL 95 1 
70 MIL 95 1 
85 MIL 95 1 
100 MIL 95 1 
120 MIL 95 1 
150 MIL 95 1 

- 8 DIP 28 1,49x.620x.232 63-68 
- 8 DIP 28 1.49x.620x.232 63-68 
- 8 DIP 28 1,49x.620x.232 63-68 
- 8 DIP 28 1,49x.620x.232 63-68 
- 8 DIP 28 1,49x.620x.232 63-68 
- 8 DIP 28 1.49x.620x.232 63-68 
- 12 LCC 32 .560x,458x.120 63-68 
- 12 LCC 32 .560x.458x.120 63-68 
- 12 LCC 32 .560x.458x.120 63-68 
- 12 LCC 32 .560x,458x.120 63-68 
- 12 LCC 32 .560x.458x.120 63-68 
- 12 LCC 32 .560x.458x.120 63-68 
- 2 DIP 28 1.49x.320x.200 63-68 
- 2 DIP 28 1.49x.320x.200 63-68 
- 2 DIP 28 1.49x.320x.200 63-68 
- 2 DIP 28 1.49x.320x.200 63-68 
- 2 DIP 28 1.49x.320x.200 63-68 
- 2 DIP 28 1.49x.320x.200 63-68 

500 8 DIP 28 1.49x.620x.232 63-68 
500 8 DIP 28 1.49x.620x.232 63-68 
500 8 DIP 28 1.49x.620x.232 63-68 
500 8 DIP 28 1.49x.620x.232 63-68 
500 8 DIP 28 1.49x.620x.232 63-68 
500 8 DIP 28 1.49x.620x.232 63-68 
500 12 LCC 32 .560x.458x.120 63-68 
500 12 LCC 32 .560x.458x.120 63-68 
500 12 LCC 32 .560x.458x.120 63-68 
500 12 LCC 32 .560x.458x.120 63-68 
500 12 LCC 32 .560x.458x.120 63-68 
500 12 LCC 32 .560x.458x.120 63-68 
500 2 DIP 28 1.49x.320x.200 63-68 
500 2 DIP 28 1.49x.320x.200 63-68 
500 2 DIP 28 1.49x.320x.200 63-68 
500 2 DIP 28 1.49x.320x.200 63-68 
500 2 DIP 28 1.49x.320x.200 63-68 
500 2 DIP 28 1.49x.320x.200 63-68 
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EDI CMOS Static RAM Selector Guide _________ _ 
Modules Advance Information ~f 

EDI Speed Temp Max Current ConIum Packaging Information Page 
Part ns Range ICC1 Ices lOR Dwg. Type Pins Dimensions 
Number mA rnA ~A No. LxWxH (in) 

1 Megabit Density ________________ _ 
256Kx4 
EDI8M425 
EDI8M425 
EDI8M425 
EDI8M425 
EDl8M425 
EDl8M425 
EDl8M425 
EDI8M425 

7C35TB 
7C45TB 
7C55TB 
7C70TB 
7C35TC 
7C45TC 
7C55TC 
7C70TC 

35 
45 
55 
70 
35 
45 
55 
70 

MIL 480 40 
MIL 480 40 
MIL 480 40 
MIL 480 40 

COM 480 40 
COM 480 40 
COM 480 40 
COM 480 40 

-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 
-- 104 DIP 28 1.40x.435x.275 70 

2 Megabits Density ________________ _ 
512Kx4 
EDI8M451 
EDI8M451 
EDI8M451 
EDI8M451 
EDI8M451 
EDI8M451 
256KxB 

2C45CB 
2C55CB 
2C70CB 
2C45CC 
2C55CC 
2C70CC 

EDI8M8257C90CB 
EDI8M8257C 1 OOCB 
EDI8M8257C120CB 
EDI8M8257C150CB 
EDI8M8257C90CC 
EDI8M8257C 1 OOCC 
EDI8M8257C 120CC 
EDI8M8257C 150CC 

45 
55 
70 
45 
55 
70 

90 
100 
120 
150 
90 
100 
120 
150 
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MIL 150 50 
MIL 150 50 
MIL 150 50 

COM 150 50 
COM 150 50 
COM 150 50 

MIL 120 5 
MIL 120 5 
MIL 120 5 
MIL 120 5 

COM 120 5 
COM 120 5 
COM 120 5 
COM 120 5 

- 103 DIP 32 1.60x.600x.275 71 
-- 103 DIP 32 1.60x.600x.275 71 
-- 103 DIP 32 1.60x.600x.275 71 
-- 103 DIP 32 1.60x.600x.275 71 
-- 103 DIP 32 1.60x.600x.275 71 
-- 103 DIP 32 1.60x.600x.275 71 

TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 
TBD 105 DIP 32 1.60x.600x.230 72 



___________ EDI CMOS Static RAM Selector Guide 
Modules Advance Information 'f 

EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range ICC1 ICC3 lOR Owg. Type Pins Dimensions 
Number mA mA f.lA No. LxWxH (in) 

4 Megabits Density ________________ _ 

512KxB 
EDI8M851 
EDI8M851 
EDI8M851 
EDI8M851 
EDI8M851 
EDI8M851 
EDI8M851 
EDI8M851 
256Kx16 

2C90CB 
2C100CB 
2C120CB 
2C150CB 
2C90CC 
2C100CC 
2C120CC 
2C150CC 

EDI8M16256C35CS 
EDI8M16256C45CS 
EDI8M16256C55CS 
EDI8M16256C70CS 
EDI8M16256C35CC 
ED18M16256C45CC 
EDI8M16256C55CC 
EDI8M16256C70CC 

90 
100 
120 
150 
90 
100 
120 
150 

35 
45 
55 
70 
35 
45 
55 
70 

MIL 120 
MIL 120 
MIL 120 
MIL 120 

COM 120 
COM 120 
COM 120 
COM 120 

MIL 2112 
MIL 2112 
MIL 2112 
MIL 2112 

COM 2112 
COM 2112 
COM 2112 
COM 2112 

10 TBD 106 DIP 32 1.60x.600x.275 73 
10 TBD 106 DIP 32 1.60x.600x.275 73 
10 TBD 106 DIP 32 1.60x.600x.275 73 
10 TSD 106 DIP 32 1.60x.600x.275 73 
10 TSD 106 DIP 32 1.60x.600x.275 73 
10 TSD 106 DIP 32 1.60x.600x.275 73 
10 TSD 106 DIP 32 1.60x.600x.275 73 
10 TSD 106 DIP 32 1.60x.600x.275 73 

175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
175 -- 109 DIP 48 2.37x.900x.300 74 
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EDI CMOS Static RAM Selector Guide __________ _ 
Modules 
EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range 1CC1 ICC3 lOR Dwg. Type Pins Dimensions 
Number mA mA ~A No. LxWxH (in) 

256K Density. _________________ _ 
16Kx16 
EDH816H 
EDH816H 
EDH816H 
EDH816H 
EDH816H 
EDH816H 

16C-25CC-Z 
16C-35CC-Z 
16C-45CC-Z 
16C-25CMHR-Z 
16C-35CMHR-Z 
16C-45CMHR-Z 

25 
35 
45 
25 
35 
45 

COM 440 65 
COM 440 65 
COM 440 65 
MIL 440 65 
MIL 440 65 
MIL 440 65 

-- 19 DIP 36 1.80x.292x.500 75-79 
-- 19 DIP 36 1.80x.292x.500 75-79 
-- 19 DIP 36 1.80x.292x.500 75-79 
-- 19 DIP 36 1.80x.292x.500 75-79 
-- 19 DIP 36 1.80x.292x.500 75-79 
-- 19 DIP 36 1.80x.292x.500 75-79 

512K Density _________________ _ 
64Kx8 
EDI8M864C50CB 50 MIL 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C60CB 60 MIL 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C70CB 70 MIL 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C80CB 80 MIL 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C90CB 90 MIL 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C100CB 100 MIL 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C120CB 120 MIL 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C150CB 150 MIL 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C50CC 50 COM 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C60CC 60 COM 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C70CC 70 COM 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C80CC 80 COM 120 5 1200 50 DIP 32 1.60x.600x.230 80-85 
EDI8M864C90CC 90 COM 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C100CC 100 COM 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C 120CC 120 COM 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
EDI8M864C150CC 150 COM 95 1.5 750 50 DIP 32 1.60x.600x.230 86-91 
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___________ EDI CMOS Static RAM Selector Guide 
Modules 
EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range ICC1 ICC3 lOR Owg. Type Pins Dimensions 
Number mA mA ~A No. LxWxH (In) 

1 Megabit Density ________________ _ 

8C50CB 
12BKxB 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M812 
EDI8M8128 
EDI8M8128 
EDI8M8128 

8C60CB 
8C70CB 
8C80CB 
8C90CB 
8C100CB 
8C120CB 
8C150CB 
8C50CC 
8C60CC 
8C70CC 
8C80CC 
8C90CC 
C100CC 
C120CC 
C150CC 

50 
60 
70 
80 
90 
100 
120 
150 
50 
SO 
70 
80 
90 
100 
120 
150 

MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 120 10 
MIL 95 3 
MIL 95 3 
MIL 95 3 
MIL 95 3 

COM 120 10 
COM 120 10 
COM 120 10 
COM 120 10 
COM 95 3 
COM 95 3 
COM 95 3 
COM 95 3 

EDI8M8128C100PC 100 COM 95 3 
12BKxB Plastic SOPlreramiC pacrage 
EDI8M8128C120PC 120 COM 95 3 
EDI8M8128C150PC 150 COM 95 3 
12BKxB Low Power , 
EDI8M8128P90CB 90 MIL 95 0.9 
EDI8M8128P100CB 100 MIL 95 0.9 
EDI8M8128P120CB 120 MIL 95 0.9 
EDI8M8128P150CB 150 MIL 95 0.9 

-- 51 DIP 32 1.S0x.SOOx.275 92-97 
-- 51 DIP 32 1.S0x.SOOx.275 92-97 
-- 51 DIP 32 1.60x.600x.275 92-97 
-- 51 DIP 32 1.60x.SOOx.275 92-97 
-- 51 DIP 32 1.S0x.SOOx.275 98-103 
-- 51 DIP 32 1.60x.600x.275 98-103 
-- 51 DIP 32 1.S0x.600x.275 98-103 
-- 51 DIP 32 1.S0x.600x.275 98-103 
-- 51 DIP 32 1.60x.SOOx.275 92-97 
-- 51 DIP 32 1.60x.SOOx.275 92-97 
-- 51 DIP 32 1.60x.SOOx.275 92-97 
-- 51 DIP 32 1.S0x.SOOx.275 92-97 
-- 51 DIP 32 1.S0x.600x.275 98-103 
-- 51 DIP 32 1.S0x.600x.275 98-103 
-- 51 DIP 32 1.60x.600x.275 98-103 
-- 51 DIP 32 1.60x.SOOx.275 98-103 

108 DIP 32 1.S0x.600x.350 104-108 
108 DIP 32 1.S0x.600x.350 104-108 
108 DIP 32 1.S0x.SOOx.350 104-108 

500 51 DIP 32 1.60x.600x.275 98-103 
500 51 DIP 32 1.S0x.600x.275 98-103 
500 51 DIP 32 1.60x.600x.275 98-103 
500 51 DIp· 32 1.60x.600x.275 98-103 
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EDI CMOS Static RAM Selector Guide __________ _ 
Modules 
EDI Sp.ed T.mp Max Current Consum Packaging Information Page 
Part ns Rang. ICC1 ICC3 lOR Dwg. Typ. Pins Dimensions 
Numb.r mA mA J.LA No. LxWxH (In) 

1 Megabit Density, Continued 
12BKxB, Dual Chip Enable 
EDI8M8130C50CB 50 MIL 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C60CB 60 MIL 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C70CB 70 MIL 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C80CB 80 MIL 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C90CB 90 MIL 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C100CB 100 MIL 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C 120CB 120 MIL 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C150CB 150 MIL 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C50CC 50 COM 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C60CC 60 COM 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C70CC 70 COM 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C80CC 80 COM 125 10 51 DIP 32 1.60x.600x.275 109-114 
EDI8M8130C90CC 90 COM 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C100CC 100 COM 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C120CC 120 COM 95 3 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130C 150CC 150 COM 95 3 51 DIP 32 1.60x.600x.275 115-120 
12BKxB, Dual Chip Enable, Low Ar;Jwer 
EDI8M8130P90CB 90 MIL 95 0.9 500 51 DIP 32 1.60x.600X.275 115-120 
EDI8M8130P100CB 100 MIL 95 0.9 500 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130P120CB 120 MIL 95 0.9 500 51 DIP 32 1.60x.600x.275 115-120 
EDI8M8130P150CB 150 MIL 95 0.9 500 51 DIP 32 1.60x.600x.275 115-120 
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___________ EDI CMOS Static RAM Selector Guide 
Modules 
EDI Speed Temp Max Current Consum Packaging Information Page 
Part ns Range ICC1 ICC3 lOR Dwg. Type Pins Dimensions 
Number mA mA IlA No. LxWxH (in) 

1 Megabit Density, Continued 
64Kx16, High Speed, Programma /e 
EDH816H64C-35CC 35 COM 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-45CC 45 COM 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-55CC 55 COM 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-70CC 70 COM 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-35CMHR 35 MIL 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-45CMHR 45 MIL 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-55CMHR 55 MIL 1380 250 31 DIP 40 2.20x.900x.270 121-126 
EDH816H64C-70CMHR 70 MIL 1380 250 31 DIP 40 2.20x.900x.270 121-126 

64Kx16, JEDEC pinor Plast14 Pac/aJge 
EDI8F1664C100PC 100 COM 195 3 -- 111 DIP 40 2.00x.700x.275 127-131 
EDI8F1664C120PC 120 COM 195 3 111 DIP 40 2.00x.700x.275 127-131 
ED18F1664C150PC 150 COM 195 3 111 DIP 40 2.00x.700x.275 127-131 
64Kx16, JEDEC Pino t 
EDI8M1664C50CB 50 MIL 240 3 2500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C60CB 60 MIL 240 3 2500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C70CB 70 MIL 240 3 2500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C85CB 85 MIL 195 3 1500 66 DIP 40 2.00x.600x.275 132-137 
EDl8M1664C100CB 100 MIL 195 3 1500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C50CC 50 COM 240 3 2500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C60CC 60 COM 240 3 2500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C70CC 70 COM 240 3 2500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C85CC 85 COM 195 3 1500 66 DIP 40 2.00x.600x.275 132-137 
EDI8M1664C100CC 100 COM 195 3 1500 66 DIP 40 2.00x.600x.275 132-137 
2 Megabits Density 
256KxB 
EDI8M8256C70PC 70 COM 100 20 -- 107 DIP 32 1.66x.660x.265 138-142 
EDI8M8256C100PC 100 COM 100 20 -- 107 DIP 32 1.66x.660x.265 138-142 
EDI8M8256C 120PC 120 COM 100 20 -- 107 DIP 32 1.66x.660x.265 138-142 
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Come.etitive Cross Reference Monolithic Static RAMs 
BKxB 256Kx1 
AMO EOI CYPRESS EOI 
AM99C88-70DMB EDI8808CA70DB CY7C197-35DMB ED181256C350B 
AM99C88-70LMB EDI8808CA70LB CY7C197-45DMB EDI81256C450B 
CYPRESS EOI CY7C197-55DMB ED181256C550B 
CY7C185-35DMB EDI8808CA350B CY7C197-35LMB ED181256C35LB 
CY7C185-45DMB EDI8808CA450B CY7C197-45LMB ED181256C45LB 
CY7C185-55DMB ED18808CA550B CY7C197-55LMB EDI81256C55LB 
CY7C185-35LMB ED18808CA35LB lOT EOI 
CY7C185-45LMB ED18808CA45LB IDT71257835CB EDI81256C350B 
CY7C185-55LMB EDI8808CA55LB IDT71257S45CB ED181256C450B 
CY7C186-35DMB EDI8808CA35DB IDT71257855CB EDI81256C550B 
CY7C186-45DMB ED18808CA45DB IDT71257870CB EDI81256C700B 
CY7C186-55DMB ED18808CA55DB IDT71257L35CB EDI81256P350B 
lOT EOI IDT71257L45CB EDI81256P450B 
IDT7164835DB EDI8808CA35DB IDT71257L55CB EDI81256P550B 
IDT7164845DB ED18808CA45DB MICRON EOI 
IDT7164855DB ED18808CA55DB MT5C2561 C-35 EDI81256C350B 
IDT7164870DB EDI8808CA70DB MT5C2561 C-45 EDI81256C450B 
IDT7164835TCB ED18808CA350B MT5C2561 C-55 EDI81256C550B 
IDT7164S45TCB ED18808CA450B MT5C2561 EC-35 ED181256C35LB 
IDT7164855TCB ED18808CA550B MT5C2561 EC-45 ED181256C45LB 
1DT7164870TCB ED18808CA700B MT5C2561 EC-55 EDI81256C55LB 
IDT7164835L32B ED18808CA35LB PERFORMANCE EOI 
IDT7164S45L32B EDI8808CA45LB P4C1257-35CMB ED181256C350B 
IDT7164855L32B EDI8808CA55LB P4C1257-45CMB EDI81256C450B 
IDT7164870L32B EDI8808CA70LB P4C 1257 -55CMB ED181256C550B 
MICRON EOI P4C1257-35LMB EDI81256C35LB 
MT5C6408-35 ED18808CA350B P4C1257-45LMB ED181256C45LB 
MT5C6408-45 EDI8808CA450B P4C1257-55LMB ED181256C55LB 
MT5C6408CW-35 EDI8808CA35DB 64Kx4 
MT5C6408CW-45 ED18808CA45DB CYPRESS EOI 
MT5C6408EC-35 EDI8808CA35LB CY7C194-35DMB EDI8465C350B 
MT5C6408EC-45 EDI8808CA45LB CY7C194-45DMB EDI8465C450B 
BKx9 CY7C194-55DMB EDI8465C550B 
PERFORMANCE EOI CY7C194-35LMB EDI8464C35lB 
P4C163-35CMB EDI8908C35CB CY7C194-45lMB EDI8464C45lB 
P4C163-45CMB EDI8908C45CB CY7C194-55lMB EDI8464C55LB 
P4C163-55CMB EDI8908C55CB lOT EOI 
P4C163-35lMB EDI8908C35lB IDT71258S35CB EDI8465C35QB 
P4C163-45lMB EDI8908C45lB IDT71258S45CB EDI8465C450B 
P4C163-55lMB EDI8908C55lB IDT71258S55CB EDI8465C550B 

IDT71258L35CB EDI8465P350B 
IDT71258l45CB EDI8465P450B 
IDT71258L55CB EDI8465P550B 
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Coml2.etitive Cross Reference Monolithic Static RAMs 
64Kx4 Con't .. MICRON EDI 
MICRON EDI MT5C2568CW·35 EOl8833C35CB 
MT5C2564C·35 EOI8465C350B MT5C2568CW·45 EOl8833C45CB 
MT5C2564C·45 EOI8465C450B MT5C2568CW·55 EOl8832C55CB 
MT5C2564C·55 EOI8465C550B MT5C2568C·35 EOl8833C350B 
MT5C2564EC·35 EOI8464C35LB MT5C2568C·45 EOl8833C450B 
MT5C2564 EC·45 EOI8464C45LB MT5C2568C·55 EOl8832C550B 
MT5C2564 EC·55 EOI8464C55LB MT5C2568 ECW·35 EOl8833C35LB 
PERFORMANCE EDI MT5C2568 ECW·45 EOI8833C45LB 
P4C1258·35CMB EOI8465C350B MT5C2568 ECW·55 EOl8832C55LB 
P4C1258·45CMB EOI8465C450B PERFORMANCE EDt 
P4C1258·55CMB EOI8465C550B P4C12567·35CMB600 EOl8833C35CB 
P4C1258·35LMB EOI8464C35LB P4C12567-45CMB600 EOl8833C45CB 
P4C1258·45LMB EOI8464C45LB P4C12567·55CMB600 EOl8832C55CB 
P4C1258·55LMB EOI8464C55LB P4C12567·35LMB EOl8833C35LB 
32KxB P4C 12567 -45LMB EOl8833C45LB 
CYPRESS EDI P4C12567·55LMB EOl8832C55LB 
CY7C198·350MB EOl8833C35CB 1MEGx1 
CY7C198-450MB EOl8833C45CB IDT EDI 
CY7C198·550MB EOl8832C55CB IOD1027S45CB EDI811024C45TB 
CY7C199·350MB EOl8833C350B IOD1027S55CB EOl811204C55TB 
CY7C199-450MB EOl8833C450B IOD1027S70CB EOl811024C70TB 
CY7C199·550MB EOl8832C550B IOD1027L45CB EDI811024P45TB 
CY7C199·35LMB EOl8833C35LB IOD1027L55CB EOl811024P55TB 
CY7C199·45LMB EOl8833C45LB IOD1027L70CB EOl811024P70TB 
CY7C199·55LMB EOl8832C55LB 256Kx4 
tDT EDt tDT EDt 
IOD1256S350B EOl8833C35CB IOD1028S45CB EOI84257C45TB 
IOD1256S450B EOl8833C45CB IOD1028S55CB EOI84257C55TB 
IDD1256C550B EDI8832C55CB IOD1028S70CB EOI84257C70TB 
IDD1256S700B EOl8832C70CB IOD1028L45CB EOI84257P45TB 
IOD1256S850B EOl8832C85CB IOD1028L55CB EOI84257P55TB 
IDD1256S35L32B EOl8833C35LB IOD1028L70CB EOI84257P70TB 
IOD1256S45L32B EOl8833C45LB 12BKXB 
IOD1256S55L32B EOl8832C55LB lOT EDt 
IOD1256S70L32B EOl8832C70LB IOD1024S55DB EOl88130C55CB 
IOD1256S85L32B EOl8832C85LB IOD1024S700B EOl88130C70CB 
tNOVA EDt IOD1024S90DB EOl88130C90CB 
S32K8·45MC EOl8833C45CB IOD1024L55DB EOl88130P55CB 
S32K8·55MC EDI8832C55CB IDD1024L700B EDI88130P70CB 
S32K8·70MC EDI8832C70CB IOD1024L900B EOl88130P90CB 
S32K8·85MC EOl8832C85CB 12BKXB 
S32K8·100MC EOl8832C 1 OOCB lOT EDt 

IOD1024S550B EOl88130C55CB 
IOD1024S700B EOl88130C70CB 
IOD1024S900B EOl88130C90CB 
IOD1024L55DB EDI88130P55CB 
IOD1024L700B EOl88130P70CB 
IOD1024L900B EOl88130P90CB 

EDI CMOS SRAM Data Book 19 



Competitive Cross Reference 
64Kx16 ___________ _ 

CYPRESS 
CYM1620HD-55C 
CYM1621 HD-35C 
CYM1621HD-45C 
CYM1621 HD-35MB 
CYM1621HD-45MB 
CYM1623HD-70C 
CYM 1623HD-B5C 
CYM1623HD-70100C 
CYM1623HD-70M 
CYM1623HD-B5M 
CYM1623HD-100M 
tOT 
IDT7M624S35CC 
IDT7M624S45CC 
IDT7M624S55CC 
IDT7M624S35CB 
IDT7M624S45CB 
IDT7M624S55CB 
IDT7M624SB5CB 
IDTBM624S60CC 
IDTBM624S70CC 
IDT8M624S70CB 
IDT8M624S85CB 
IDT8M624S100CB 

EDt 
EDI8M1664C50CC 
EDH816H64C-35CC 
EDH816H64C-45CC 
EDH816H64C-35CMHR 
EDH816H64C-45CMHR 
ED IBM 1664C70CC 
EDl8M 1664C85CC 
EDI8M1664C100CC 
EDI8M1664C70CB 
EDISM 1664C85CB 
EDI8M 1664C 1 OOCB 
EDt 
EDH816H64C-35CC 
EDH816H64C-45CC 
EDH816H64C-55CC 
EDH816H64C·35CMHR 
EDH816H64C·45CMHR 
EDH816H64C·55CMHR 
EDHS16H64C-70CMHR 
EDISM 1664C60CC 
EDI8M 1664C70CC 
EDI8M 1664C70CB 
EDI8M1664C85CB 
ED18M1664C100CB 

Static RAM Modules 
1~KxB ___________ ___ 

tOT 
IDT8M824S60CC 
IDTSMS24S70CC 
IDT8M824S70CB 
IDT8M824S85CB 
IDT8MS24S100CB 
tNOVA 
S128K8-70CC 
S128KS-S5CC 
S12BKS-100CC 
S12BKS-120CC 
S128KS-70MC 
S128K8-B5MC 
S128K8-100MC 
S128K8·120MC 

EDt 
EDI8MS128C60CC 
EDI8M8128C70CC 
EDI8MS12SC70CB 
EDIBMS128CSOCB 
EDI8M8128C100CB 
EDt 
EDIBMB128C70CC 
EDI8M8128CSOCC 
ED18M8128C100CC 
EDI8M812SC 120CC 
EDI8M8128C70CB 
EDI8M8128C80CB 
EDI8MS12SC100CB 
EDI8M812SC120CB 

256Kx16 ___________ _ 

tOT 
IDT7M4016S35CB 
IDT7M4016S45CB 
IDT7M4016S55CB 

EDt 
ED IBM 16256C35CB 
ED IBM 16256C45CB 
ED ISM 16256C55CB 

EDI Product Upgrade ______ ..,..-___________ _ 
BK x B Monolithic Static RAMs _____ _ 32K x B Monolithic Static RAMs _____ _ 
Original Part No. New Device Original Part No. New Device 
EDH8808AC-70LPJMHR EDI8808CA70LB EDH8832C-70JMHR EDI8832C70LB 
EDH8808AC-70LPKMHR EDI8S08CA70DB EDH8832C-70KMHR EDI8832C70CB 
EDH8808ACL-70JMHR EDI8808CA70LB EDH8832C-85JMHR EDI8832C85LB 
EDH8808ACL-70KMHR EDI8BOBCA70DB EDH8832C-85KMHR EDIS832C85CB 
EDI8808C35CB EDI8808CA35DB EDHB832C-100JMHR ED18832C100LB 
EDI880SC45CB EDI8S0SCA45DB EDHB832C-100KMHR EDI8832C100CB 
EDI8808C55CB EDI880SCA55DB EDH8832C-120JMHR EDI8832C120LB 
EDI8808C35LB EDI8S08CA35LB EDH8832C-120KMHR ED18832C120CB 
ED18808C45LB ED18808CA45LB EDHBB32C-150JMHR EDI8832C150LB 
EDI8808C55LB EDI8808CA55LB EDHB832C-150KMHR EDI8832C150CB 
EDI8808C350B ED18S08CA350B 
EDI8808C450B EDI8808CA450B 
EDI8808C550B ED18808CA550B 
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EDI Part Numbers _______________ _ 
Original Numbering System 

(Products introduced prior to 1/87) 

Prefix ~f 
Product Group ~ 

4 = DRAM 
5 = EEPROM 
6 = IlPAK 
7 = UVEPROM 
8 = SRAM 
9 = Combo 

Word Width -----~ 
1 = 1 bit wide, etc. 

H = High Speelu-----

Word Depth,--------' 
01 = lK 
32 = 32K 
128 = 128K 

Pinout-----------' 
Blank= E Pin 20 

A = E Pin 20, E Pin 26 

Technology 
C = CMOS,4T 

HC = High Speed CMOS 
CL = Full CMOS, 6T 
N = Nibble Mode (DRAM only) 
P = Low Power, 4T CMOS 

Speed (two digits only)---------' 
70 = 70ns 
10 = 100 ns 

Power (8Kx8 family only) ---------' 
Blank = Standard Power 

LP = Low Power 

Packaging ---------____ --' 
C = Ceramic LCC on ceramic substrate 
P = Plastic CC on ceramic substrate 
J = Ceramic LCC 
K = Ceramic side brazed 
D = CERDIP 

Temperature Range -------------' 
C = Commercial 
I = Industrial 

M = Military 

Screening-------------__ --' 
Blank = Commercial 

HR = High Reliability 

Package Options---------_____ ---' 
(used when product is offered in both SIP and DIP) 

S = SIP 
D3 = 300mil centers 
04 = 400mil centers 

Revised Numbering System 
(Products introduced after 1/87) 

prefix-----.JEpl f ~ t~~ 
Product Group ---------' 

4 = DRAM 
5 = EEPROM 
6 = IlPAK 
7 = UVEPROM 
8 = SRAM 
9 = Special/Custom 

Product Type _______ .....J 

Blank = Monolithic 
M = Module (Ceramic) 
F = Module (FR4) 

Word Width ---------' 
1 = 1 bit wide 
8 = 8 bits wide 

Word Depth -----------' 
01 = lK 
32 = 32K 
128 = 128K 
1M = 1 MEG 

Technology -------------' 
B = Bipolar 
N = NMOS 
C = CMOS, 4T STD Power 
P = CMOS, 4T Low Power 
H = CMOS, 6T STD Power 
L = CMOS, 6T Low Power 

Monolithic Die Rev. 

Speed ______________ ---' 

20 = 20 ns 
200 = 200 ns 

Packaging _______________ -' 

P = Monolithic plastic DIP, 600 mils wide 
or Module with plastic SOIC 

R = Monolithic plastic skinny DIP, 300 mils wide 
C = Monolithic sidebrazed ceramic DIP, 600 mils 

wide or Module with ceramic chip carriers 
o = CERDIP, 600 mils wide 
E = Skinny CERDIP, 300 mils wide 
L = Ceramic Leadless chip carrier 
S = SIP 
Z = Vertical DIP, pins on 100 mil centers 
o = Skinny DIP, Sidebrazed Ceramic, 300 mils wide 
T = Thin DIP, 400 mils wide 
F = Flat Pack 
V = CERQUAD 

Temperature Range 
C = Commercial Temperature Range 
I = Industrial Temperature Range 

M = Military Temperature Range 
B = Military, Semiconductor 

Components Processed to 
MIL-STD-883C, Method 5004, Class B 

EDI CMOS SRAM Data Book 21 



JEDEC Standard Pinouts _____________ _ 
x1 Static RAM Organizations 

EDI standard Static RAM devices are designed to 
conform to JEDEC standard pinouts in all cases, unless 
the device is a proprietary design offering exceptional 
performance features and no JEDEC standard has 
been established. 

1Mx 1 

256Kx 1 

64Kx 1 

f--
Top View 

L-.J 
A 1 

r-- L-.J 
A 2 

A A 3 1 
L-.J 

A A A - 4 2 1 

A A A - 5 3 2 

A A A - 6 4 3 

Ne A A - 7 5 4 

A A A - 8 6 5 

A A A - 9 7 6 

A A A - 10 8 7 

A A A - 11 9 8 

a a a I-- 12 10 9 

W W W I-- 13 11 10 

VSS vss VSS I-- 14 12 11 

22 EDI CMOS SRAM Data Book 

28 vee 
~ 

27 A 

24 26 vee A 

22 23 25 ,.--- vee A A 

21 22 24 - A A A 

20 21 23 - A A A 

19 20 22 - A A A 

18 19 21 '- A A Ne 

17 18 20 f-- A A A 

16 17 19 f-- A A A 

15 16 18 f--- A A A 

14 15 17 f-- A A A 

13 14 16 f--- D D 0 

12 13 15 f--- E E E 



256K x 4" 

64Kx4 

16Kx4 

Top View 

A 1 
L....--I 

-
A 2 

A A 3 
L....--I 

1 24 

A A A I-- 4 
L....--I 

2 1 22 23 

A A A I-- 5 3 2 21 22 

A A A r-- 6 4 3 20 21 

A A A r-- 7 5 4 19 20 

A A A r-- 8 6 5 18 19 

A A A t-- 9 7 6 17 18 

A A A t-- 10 8 7 16 17 

A A A t-- 11 9 8 15 16 

E A A t-- 12 10 9 14 15 

G E E t-- 13 11 10 13 14 

VSS VSS VSS t-- 14 12 11 12 13 

*JEDEe Approval Pending 

JEDEC Standard Pinouts 
x4 Static RAM Organizations 

28 vee 
f"-

27 A 

26 vee A 

25 t-- vee A A 

24 t-- A A A 

23 r-- A A A 

22 - A A A 

21 - A A A 

20 - A A Ne 

19 - DO DO DO 

18 - DO DO DO 

17 - DO DO DO 

16 - DO DO DO 

15 - W W W 
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JEDEC Standard Pinouts _____________ _ 
xB Static RAM Organizations 

128K x 8 

32Kx8 

8Kx8 

2Kx8 

F---
Top View 

----' 

Ne 1 
L--I 

32 vee 
I--- ~ 

A 2 31 A 

L--I 
A A Ne 3 1 28 30 vee vee s 

A A A 4 2 27 29 W W W 
L-..J 

A A A A r- 5 3 1 24 26 28 f-- vee s A A 

A A A A f-- 6 4 2 23 25 27 - A A A A 

A A A A - 7 5 3 22 24 26 - A A A A 

A A A A - 8 6 4 21 23 25 - W A A A 

A A A A _. 9 7 5 20 22 24 - G G G G 

A A A A - 10 8 6 19 21 23 r-- A A A A 

A A A A - 11 9 7 18 20 22 r- E E E E 

A A A A - 12 10 8 17 19 21 f-- DO DO DO DO 

DO DO DQ DO - 13 11 9 16 18 20 f-- DO DO DO DO 

DO DO DO DO r- 14 12 10 15 17 19 r- OO DO DO DO 

DO DO DO DO f-- 15 13 11 14 16 18 r-- DO DO DO DO 

VSS VSS VSS VSS f-- 16 14 12 13 15 17 f-- DO DO DO DO 
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32Kx9 -
8Kx9 

f--
Top View 

L......J 
NC 1 

-
NC 2 

L......J 
A A - 3 1 

A A - 4 2 

A A - 5 3 

A A - 6 4 

A A - 7 5 

A A - 8 6 

A A - 9 7 

A A - 10 8 

A A - 11 9 

DQ DQ - 12 10 

DQ DQ :-- 13 11 

DQ DQ '--- 14 12 

DQ DQ r-- 15 13 

VSS VSS r-- 16 14 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

JEDEC Standard Pinouts 
x9 Static RAM Organizations 

32 VCC 
r--

31 A 

30 - VCC NC 

29 - W W 

28 - S A 

27 - A A 

26 - A A 

25 - A A 

24 - G G 

23 - A A 

22 - E E 

21 - DQ DQ 

20 - DQ DQ 

19 - DQ DQ 

18 :-- DQ DQ 

17 ;-- DQ DQ 
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JEDEC Standard Pinouts _____________ _ 
x16 Static RAM Organizations 

& 
64Kx 16 

~ 32Kx 16 

16K x 16 

Top View 

A NC NC t-- 1 
L--..J 

40 r-- VCC VCC VCC 

E E E f- 2 39 r- W W W 

DO DO DO t-- 3 38 r- UB UB UB 

DO DO DO t-- 4 37 r- LB LB LB 

DO DO DO t-- 5 36 t-- NC A A 

DO DO DO f- 6 35 r- A A A 

DO DO DO f-- 7 34 r- A A A 

DO DO DO ~ 8 32 t-- A A A 

DO DO DO f-- 9 32 f- A A A 

DO DO DO f-- 10 31 r- A A A 

VSS VSS VSS t-- 11 30 t-- VSS VSS VSS 

DO DO DO f- 12 29 r- A A A 

DO DO DO f- 13 28 r- A A A 

DO DO DO t-- 14 27 f- A A A 

DO DO DO f- 15 26 r- A A A 

DO DO DO r-- 16 25 r-- A A A 

DO DO DO r- 17 24 t-- A A A 

DO DO DO t-- 18 23 - A A A 

DO DO DO f- 19 22 '-- A A A 

G G G t-- 20 21 - A A A 

26 EDt CMOS SRAM Data Book 



Monolithic CMOS Static RAMs ------------
Electronic Designs Incorporated is a leading sup

plier of high performance, low power CMOS Static 
Random Access Memories to the Hi-rei Market. EDI 
incorporates leading-edge CMOS process technology 
and advanced design techniques to supply Hi-rei cus
tomers with production volumes of the industry's high
est performance SRAMs. EDI is committed to provid
ing customers with a wide selection of 64K and 256K 
CMOS SRAMs including x1, x4, x8, and x9 organiza
tions. EDI is currently the only hi-rei supplier of 256K 
density devices in all configurations (256Kx1, 64Kx4 
and 32Kx8). 

Within the next 24 months the EDIline will be ex
panded to include megabit density monolithics in x1 , 

x4, and x8 organizations. 
EDI SRAMs are currently available in a variety of 

the most popular standard packages, including DIPs 
and LCCs. We are also expanding our product packag
ing offering to include flatpack and CEROUAD pack
ages during the coming year. 

EDI's military devices are manufactured and 
processed in strict conformance to all administrative 
processing and performance requirements of MIL
STD-883. EDI is also listed on Defense Electronic 
Supply Center Standard Military Drawings for microcir
cuits as an approved source for 8Kx8, 8Kx9, 32Kx8, 
64Kx4, and 256Kx1 devices, in both standard and low 
power versions. 

Monolithic Static RAMs ________________ _ 
Advance Information 
Density Org. Part Numbers Page 

256K 32Kx8 EDI8833C35/45CB/LBIOB ............................................................................... 28 
288K 32Kx9 EDI8932C35/45CB/LB ..................................................................................... 29 
1M 1Mx1 EDI811024C35/45/55nOTB ............................................................................. 30 
1 M 256Kx4 EDI84256C35/45/55nOTB ............................................................................... 31 
1M 128Kx8 EDI88130C5SnO/90/100CB ............................................................................. 32 

Preliminary/Final Data 
64K 8Kx8 EDI8808CA35/45/55/70DB/LB/OB ............................................................. 33-38 
72K 8Kx9 ED18908C35/45/55L28B/OB ....................................................................... 39-44 
256K 256Kx1 EDI81256C/P35/45/55LB/QB ..................................................................... 45-50 
256K 64Kx4 EDI8464C/P35/45/55LB ............................................................................. 51-56 
256K 64Kx4 EDI8465C/P35/45/55QB ............................................................................. 57-62 
256K 32Kx8 EDI8832C/P55nO/85/1 OO/120/1S0CB/LB/OB ............................................ 63-68 
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~EDI 
The future ••• taday. 

EDI8833C 
35/45 

Monolithic 

/k rw VI /k [N] © ~ 0 [N] [F CO) [ffi [}¥{] /k If 0 CO) [N] 
32Kx8SRAM 
CMOS, High Speed 
Monolithic 

The EDI8833C is a high performance, low power, 
high speed CMOS Static RAM organized as 32,768 
words by 8 bits each. Inputs and three-state outputs 
are TIL compatible and allow for direct interfacing 
with common system bus structures. 

The EDI8833C offers battery back-up data 
retention capability at VDD equal to 2V and operates 
from a 5V supply. 

Military product is available 1 00% screened to 
MIL-STD-883C, Class B. 

Pin Configurations and 
Block Diagram 

A14 1 
A12 2 

A7 3 
A6 4 
AS 5 
A4 6 
A3 7 
A2 8 
AI 9 
ArlJ 10 

00011 
cal 12 
CO2 13 
vss 14 

28 VCC 
27W 
26 A13 
25 A8 
24 A9 
23 A11 
22G 
21 Al0 
20E 
19 007 
18 006 
17 005 
16 DQ4 
15 DQ3 

A7 AI! HC tIC vee HC A14 

L~ I~ ~I :: 1-, U 11 
AS -"5 4 S 2 ,_, 32 31 30 • _ -

_. I 29--W 
AS -:ae 
A4 :"7 

AS _~8 

A2 ':19 

AI ::10 

Top 
View 

28'-:' AI3 

27 .... - AS 

26;: A9 

250:. All 

24~: G 
A0 ~II 23':' AIO 

000 :'12 22 .... -if 
DOl - ~ ,3 ,4 15 18 17 18 19 2021;: OQ8 

r: I~ ~I ;j , ... , r: .-; 
CO2 D03 VSS 0041lQ51lQ5 007 
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0 

A 

DOO 

Features 

32,768x8 bit Monolithic CMOS 
Static Random Access Memory 

• Fast Access Times of 35 and 45ns 
• Data Retention Function 
• TIL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

JEDEC Approved Packages 
• 28 Pin Ceramic DIP (C) 
• 32 pin Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 

Pin Names 
A0-A14 Address Inputs 
£. Chip Enable 
W Write Enable 
G Output Enable 
DQ0-DQ7 Common Data Input/Output 
VCC Power (+5V±10%) 
VSS Ground 

Row • 1024 x 256 • Decoder • Memory Array 

• 

•••••• 
• Input • Column 110 

Date • 
Circuit • 



EDI EDI8932C 
45/55 

Monolithic 
Thefulure ••. taday ................................. ... 

~rwVJ ~[N]©~ O[N][F©~~~ IfO©[N] 
32Kx9SRAM 
CMOS, High Speed 
Monolithic 

The EDI8932C is a high performance,low power, 
high speed CMOS Static RAM organized as 32,768 
words by 9 bits each. Inputs and three-state outputs 
are TTL compatible and allow for direct interfacing 
with common system bus structures. 

The EDI8932C offers battery back-up data 
retention capability at VDD equal to 2V and operates 
from a 5V supply. 

Military product is available 100% screened to 
MIL-STD-883C, Class B. 

Pin Configurations and 
Block Diagram 

NC 1 32 vee 
NC2 31NC 

A12 3 30 A14 
A7 4 29 Vi 
AS 5 28 A13 
AS 6 27A8 
A47 26A9 
A3 8 25 .All 
A2 9 24 G 
Al 10 23 Al0 
A011 22E 

000 12 21 008 
001 13 20 007 
CO2 14 19 D06 
00315 18 D05 
VSS 16 .... __ .. 17 D04 

A7 A12 A14 NC vee Vi A13 

~I I! I", II ~t 1.1 I.J 

AS -. 4 3 2 :! 32 31 30 ._ 
_.. 1 29- A8 

AS :;6 281:' A9 
A4 7., .. 7 27'=- All 
AS _~8 26: NO 
A2 .9 Top 

25.:' G View 
Al :.10 241:' Al0 
A0 ':111 23":. if 

0Q0 _~12 22~- D08 

DCII DOl \'SS NC DQ4 DQ5 DC6 

o 
o 

Features 

32,768x9 bit Monolithic CMOS 
Static Random Access Memory 

• Fast Access Times of 45 and 55ns 
• Data Retention Function 
• TTL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

JEDEC Approved Packages 
• 28 Pin Ceramic DIP (C) 
• 32 pin Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 

Pin Names 
A0-A14 
E 
'!:! 
G 
DQ0-DQ8 
VCC 
VSS 

Row • • Dacoder • • 

• • • • 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data Input/Output 
Power (+5V±10%) 
Ground 

1024 x 256 
Memory Array 

•••••• 
Column 110 
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~EDI 
The future ... taday. 

EDI811024C 
35/45/55/70 
Monolithic 

~ fP) VI ~ [N] © ~ U [N] [F CO) [ffi [}¥{] ~ If U CO) [N] 
1024Kx1 SRAM 
CMOS, High Speed 
Monolithic 

The EDI811 024C is an extremely high density, 
1024Kxl bit, high speed Static RAM designed for use 
in systems where fast computation, low power and 
board density are the main requirements. 

The EDI811 024C has separate input and output 
lines to provide fast read and write access to all 
memory locations. 
_ An automatic power down feature, controlled by 
E, permits the on-chip circuitry to enter a very low 
standby power mode and be brought back into 
operation at a speed equal to the address access 
time. 

The 28 pin sidebrazed dual-in-line package on 
400 mil centers adheres to JEDEC standards for 
megabit monolithics. 

All inputs and outputs of the EDI811 024C are 
TIL compatible and operate from a single five volt 
supply, simplifying system design. 

Military grade product is manufactured to the 
specifications set forth in the latest revision of MIL
STD-883C, Class B. 

Pin Configuration 

A0 1 
Al 2 
A2 3 
A3 4 
A4 5 
A5 6 
NC 7 
A6 8 
A7 9 
A8 10 
A9 11 
a 12 
W 13 

VSS 14 
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28 VCC 
27 A19 
26 A18 
25 A17 
24 A16 
23 A15 
22 A14 
21 NC 
20 A13 
19 A12 
18 All 
17 Al0 
16 Q 
15 E 

Features 

1024Kxl bit Monolithic CMOS 
Static Random Access Memory 

• One Megabit Density 
• Fast Access Times of 35, 45, 55, and 70ns 
• Low Power Consumption 

Active: 500mW (typ.) 
Standby: 150j.LW (typ.) 

• Battery Back-up Operation, 
2V Data Retention 

• TIL Compatible 
JEDEC Approved Package 

• 28 Pin DIP, 400 mil Centers 
Single +5V (±10%) Supply Operation 

Pin Names 
A0-A19 
E 

Address Inputs 
Chip Enable 

W 
D 
a 
VCC 
VSS 

Logic Symbol 

Write Enable 
Data Input 
Data Output 
Power (+5V±10%) 
Ground 

D 

A0 DATA 
Al IN 
A2 
A3 
A4 
M 
A6 
A7 
AS 
AS 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
A19 

EW 

DATA 
OUT 

Q 



~ ED I EDI84256C 
35/45/55/70 
Monolithic 

Thefulure .•• laday ................................. ... 

IkfmV! 1k!M©~ D[N][F©~[M]1k IrD©!M 
256Kx4SRAM 
CMOS, High Speed 
Monolithic 

The EDI84256C is an extremely high density, 
256Kx4 bit high speed Static RAM designed for use 
in systems where fast computation, low power and 
board density are the main requirements. 

The EDI84256C has four bi-directional input
output lines to provide simultaneous access to all bits 
in a word and has a high speed (35ns) Address 
Access time to achieve a considerable throughput 
advantage. 
_ An automatic power down feature, controlled by 
E, permits the on-chip circuitry to enter a very low 
standby power mode and be brought back into 
operation at a speed equal to the address access 
time. 

The 28 pin sidebrazed dual-in-line package on 
400 mil centers adheres to JEDEC standards for 
megabit monolithics. 

All inputs and outputs of the EDI84256C are TTL 
compatible and operate from a single five volt supply. 

Military grade product is manufactured to the 
specifications set forth in the latest revision of MIL
STD-883C, Class B. 

Pin Configuration 

A0 1 
A1 2 
A2 3 
A3 4 
A4 5 
AS 6 
A6 7 
A7 8 
AS 9 
A9 10 

A1.Q. 11 
E 12 

"G 13 
VSS 14 

28 VCC 
27 A17 
26 A16 
25 A15 
24 A14 
23 A13 
22 A12 
21 A11 
20 NC 
19 D03 
18 D02 
17 D01 
16 D00 
15 W 

Features 

256Kx4 bit Monolithic CMOS 
Static Random Access Memory 

• One Megabit Density 
• Fast Access Times of 35, 45, 55, and 70ns 
• Low Power Consumption 

Active: 500mW (typ.) 
Standby: 150l1W (typ.) 

• Battery Back-up Operation, 
2V Data Retention 

• TTL Compatible 
JEDEC Approved Package 

• 28 Pin DIP, 400 mil Centers 
Single +5V(±10%) Supply Operation 

Pin Names 
A0-A17 
E 
W 
G 
DQ0-DQ3 
VCC 
VSS 

Logic Symbol 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 

AflJ 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
A17 

EW 

DQflJ 
OCl 
002 
OC3 
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~EDI 
The future ... taday. 

EDI88130C 
55/70/90/100 

Monolithic 

~[Q)W ~W1©~ UW1[F©[fJ~~ lFU©W1 
128Kx8SRAM 
CMOS, High Speed 
Monolithic 

The ED 188130C is an extremely high density 
128Kx8 bit high speed Static RAM designed for use 
in systems where fast computation, low power and 
board density are the main requirements. 

The EDI88130C has eight bi-directional input
output lines to provide simultaneous access to all bits 
in a word and has an output enable (G) pin. An 
automatic power down feature permits the on-chip 
circuitry to enter a very low standby power mode and 
be brought back into operation at a speed equal to 
the address access time. 

The 32 pin sidebrazed dual-in-line package on 
600 mil centers adheres to JEDEC standards for 
megabit monolithlcs. 

All inputs and outputs of the EDI88130C are TTL 
compatible and operate from a single five volt supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Military grade product is manufactured to the 
specifications set forth in the latest revision of MIL
STD-883C, Class B. 

Pin Configurations 
A14A16NC VCCA15 

3213231 

A12 4 .:.:, 
A7 5 -. 
M 6 ':::0 
AS 7 -':i 
A4 8 -, 
A3 9 .:.:, 
A2 10 ::l 
AlII 
A!lJ 12 

COO 13 
cal 14 

~: 12:: U I.! 
'oo! 

Top 
View 

r.:_ 30 .L 
c': 29 W 
,.: 28 AI3 
!.:.: 27 AS 
C': 26 A9 
t.: 25.Al1 
,:::: 24 G 
,.: 23.Al0 
r::_ 22 E 
C': 21 007 
t.: 20 006 

1518 17 18 19 
IlO2 VSS DCrI 004 D05 

32 EDI CMOS SRAM Data Book 

Features 

128K x 8 bits Monolithic CMOS 
Static Random Access Memory 

• One Megabit Density 
• Fast Access Times of 55170/90/1 OOns 
• Dual Chip Selects 
• Output Enable Function 
• Battery Back-up Operation, 

2V Data Retention 
• TTL Compatible 

JEDEC Approved Packages 
• 32 Pin DIP, 600 mil Centers 
• 32 Pin LCC (Approval Pending) 

Single +5V (±10%) Supply Operation 

Pin Names 
A0-A16 
E,s 
Ijj 
G 
DQ0-DQ7 
VCC 
VSS 

NC 1 
A16 2 
A14 3 
A12 4 
A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
A1 11 
A0 12 

000 13 
001 14 
002 15 
VSS 16 

Address Inputs 
Chip Enables 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 

32 vec 
31 A15 
30 ..§.. 
29 W 
28 A13 
27 A8 
26 A9 
25 A11 
24 G 
23 A10 
22E 
21 OQ7 
20 0Q6 
19 005 
18 0Q4 
17 0Q3 



~EDI 

BKxB Static RAM 
CMOS, High Speed 
Monolithic 

The EDI8808CA is a high performance, low power 
CMOS Static RAM organized as 8192 words by 8 bits 
each. In addition to 13 address inputs, and 8 common 
data inputs and outputs, the device contains 4 control 
lines. The E and S lines perform chip enable functions 
and automatically power down the device when proper 
logic levels are applied. The G and W lines facilitate read 
and write operations. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. 

Military product is available 100% screened to MIL
STD-883C, Class B. 

Pin Configurations 
and Block Diagram 

NC 1 
A12 2 

A7 3 
A6 4 
AS 5 
A4 6 
A3 7 
A2 8 
Al 9 
A010 

00011 
001 12 
OQ2 13 
VSS 14 

Pin Names 

A0-A12 
E 
s 
W 
G 
000-007 
vee 
VSS 

(4) 

A7 AI2 NC NC vee 'W s 
28 VCC t,. ~I ~I t I .! ,! J ... 

27 W 
26 S 

A6 ~'5 4 3 2 '1J 32 31 30 29''': 108 

25 A8 
105 _~8 28'':. 109 

24 A9 
A4 _ ~7 'Or;. All 

23 All A3 _",;8 28<:- NO 

22 G A2 :.9 Top 
25':. G View 

21 Al0 AI ":.110 24':. AID 

2OE" MIJ '";.111 23~- E 
19 007 NC :'112 22~ - 007 
18 OQ6 
17 005 
16 004 
15 003 

Address Inputs 
Chip Enable 
Chip Select 

ooe 

Write Enable 
Output Enable 
Data InpuVOutput 
Power (+5V±100/0) 
Ground 

-;'>1314 15 18 17 18 19 2021 ~- 008 
F, ;1 ;' .' I~ ,~ I, 

DOl DOt vss NO 003 DQ4 Des 

EDIBBOBCA35145155170 
High Speed 64K Monolithic SRAM 

Features 

64K bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, 55, and 70ns 
• E, S, and G Functions for Bus Control 
• Data Retention Function 
• Low Power Operation 
• Inputs and Outputs Directly TTL Compatible 

Jedec Approved Pinouts 
• 28 Pin Ceramic Dual-in-line Packages 

600 mils Wide (C) 
300 mils Wide (Q) 

• 32 Pin Ceramic LCC (L) 
Single +5V (±10%) Supply Operation 

A 
A 

A 

A 

" 
" " A 

• 

ROW 
ADDRESS 
DECODER 

MEMORY 
CELL 

ARRA'( ....... 

Df 
DQ7 

G~~>-----------______ ~ 
f-<L..'---~ 
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Absolute Maximum Ratings* 

Voltage on any pin relative to VSS ................. -O.SV to 7.0V 
Operating Temperature TA (Ambient) 

Industrial.. ................................... -40°C to +8SoC 
Military ..................................... -SsoC to + 12SoC 

Storage Temperature (AmbientfCeramic). -6SoC to + lS0°C 
Power Dissipation ..................................................... 1 Watt 
Output Current. ......................................................... 20 mA 

'Stress greater than those isted under 'Absolute Maximum Ratings' may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this spacification is not im
pied. Exposure to absolute maximum rating conditions for extended pariods 
may affect reliability. 

DC Electrical Characteristics 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TIL) Power Supply Current 

Full Standby Power Supply Current 

Input Leakage Current 

Output Leakage Current 

Output High Voltage 

Output Low Voltage 

'Typical = TA = 25°e, vee = 5.0V 

Truth Table 

G E S W Mode 

Sym 

ICCl 

ICC2 

ICC3 

ilL 

10L 

VOH 

VOL 

Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.S S.O S.S V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -. 0.8 V 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... Sns 
Input and Output Timing Levels........................................ 1.SV 
Output Load ...................................................... 1 TIL, CL = 30pF 

(note: For TEHOZ, TGHOZ and TWLOZ, eL = 5pF) 

Conditions Min Typ' Max Units 

W, E = VIL, 1110 = OmA, Min Cycle -- SO 140 mA 

S = VIH, Min Cycle 

E~VIH -- 2 30 mA 

E ~VCC-0.2V -- 0.1 1 mA 

VIN ~ VCC-0.2V or VIN S 0.2V 

VIN = OV to vee -- -- ±S ~ 
V 110 = OV to VCC -- -- ±S ~ 

IOH=-4.0mA 2.4 -- -- V 

IOL=8.0mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, ViN=Vee or VSS) 

Parameter Max Unit 
X H X X Standby HighZ ICC2,ICC3 

Sym 
LCC DIP 

X X L X Output Deselect HighZ ICCl Input Capacitance 
H L H H Output Deselect HighZ ICCl (Except DO Pins) CI 6 10 pF 

L L H H Read DOUT ICCl Capacitance Control (DO Pins) CDIO 8 12 pF 

X L H L Write DIN ICCl These parameters are sampled, noi 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = ·55°e to + 125°e; vee = 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output in Low Z (1) 

Chip Disable to Output in High Z (1) 

Output Hold from Address Change 

Output Enable to Output Valid 

Output Enable to Output in Low Z (1) 

Output Disable to Output in High Z (1) 

Symbol 

TAVAV 

TAVOV 

TELOV 

TSHOV 

TELOX 

TSHOX 

TEHOZ 

TSLOZ 

TAVOX 

TGLOV 

TGLOX 

TGHOZ 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W, S High; G, EControlled 

35ns 

Min Max 

35 

35 

E 35 

S 35 

E 5 

S 5 

E 0 20 

S 0 20 

5 

15 

5 

20 

45ns 55ns 70ns 

Min Max Min Max Min Max Units 

45 55 70 ns 

45 55 70 ns 

45 55 70 ns 

45 55 55 ns 

5 5 5 ns 

5 5 5 ns 

0 20 0 20 0 30 ns 

0 20 0 20 0 30 ns 

5 5 5 ns 

20 25 35 ns 

5 5 5 ns 

20 20 30 ns 

• TAVAV 
~ 

A 

o 

Read Cycle 2 
WHigh 

A X-

E \\\\\\ 

S III/II; 

.... 

... 
.... 
.... 

-.... 

X] ADDRESS 1 

.... TAVOV ... 

YXIXIJ 

TAVOV • 

TELOV • 
TELOX .. 
TSHOV ... 
TSHOX .. 

G \ \ \ \ \ \ \ \ \ \ \ \ \~ 
... TGLOV ... 

~ 

... TGLOX ... 
o .xxxxx 

(4) 

I)( ADDRESS2 XX 
... TAVOX ... 
~ 

DATA 1 IXXXX DATA 2 XXXXX 

TAVAV .. 
I)( 

~/ / / / / / / / / / / II/II/II 

... TEHOZ ... 
,\ \ \ \ \ \ \ \ \ \ \ \ \ ,\ \ \\ \ 

... TSLOZ .. 
~/ I / / / I / / 1///1 'If/II 
~ TGHOZ ... 

xx. 
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AC Characteristics 
Write Cycle 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH E 

End of Write TSHWH S 

Address Setup Time TAVWL IN 
TAVEL E 

TAVSH S 

Address Valid to 

End of Write TAVWH 

Write Pulse Width TWLWH W 

TELEH E 

TSHSL S 

Write Recovery Time TWHAX W 

TEHAX E 

TSLAX S 

Data Hold Time TWHDX W 

TEHDX E 
TSLDX S 

Write to Output 

in High Z(l) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 

TDVSL S 

Output Active from 

End of Write (1) TWHOX 

Note 1: Parameter guaranteed, but not tested. 
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35ns 

Min Max 

35 

30 

30 

0 

0 

0 

30 

25 

25 

25 

0 

0 

0 

0 

0 

0 

15 

15 

15 

15 

5 

45ns 55ns 70ns 

Min Max Min Max Min Max Units 

45 55 70 ns 

35 40 45 ns 

35 40 45 ns 

0 0 5 ns 

0 0 5 ns 

0 0 5 ns 

35 50 65 ns 

30 35 45 ns 

30 35 45 ns 

30 45 45 ns 

0 0 0 ns 

0 0 0 ns 

0 0 0 ns 

0 0 0 ns 

0 0 0 ns 

0 0 0 ns 

20 25 30 ns 

20 25 30 ns 

20 25 30 ns 

20 25 30 ns 

5 5 5 ns 

(4) 



Write Cycle 1 
Late Write, W Controlled 

A tTA~l 
w 
E W .. 
S fib ... 
o 

o XXXXXXXXXXxx 

Write Cycle ~ 
Early Write, E Controlled 

A 

'if 

E 

S 

.... 
)G .. TAVEL 

\\\\ 

TAVAV 

TAVWH 
:~ TWHAX TWLWH ..... 

11/ I/IJ I I I I I I I I I I I 
TELWH ~ .. 

\\\\\\\\\\\\\\\\\\ 
TSHWH .. .. TWHOX .. 

L .. TDVWH ... .. TWHDX .. 

I 

.jWLOZ .. 
~ . 1 

.xx .xx .xxx .xxxxx 
I ~ 

TAVAV .. 
rx 

_Ao. .... TELEH ... .. TEHAX ... 
~ 

1/1111111/1 

fLU \\\\\\\\\\\ 

D ______________ ,.~~-----T-DV-E-H--------.~I.--T-EH-D-X--~~r-----
Write Cycle 3 
Early Write, S Controlled 

(4) 

A 

w 

E 

S 

o 

... 
)G 

... TAVSH 

\\\\ 

\\\\ 

.. .. 

.. 

TAVAV .. 
rx 

TSHSL ~ .. .... TSLAX .. 
~ 

IIIIIIIIIII 

1111111//11 

TDVSL .. ... TSLDX .. 
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Data Retention Characteristics 
(TA =-SS'C to + 12S'C) 

Characteristic Sym Test Conditions Min Typ Max Unit 

Data Retention Voltage VOD VDD=2.0V 2 -- -- V 

Data Retention Quiescent Current ICCDR E~VDD-0.2V -- 20 200 J.IA 
Chip Disable to Data Retention Time TCOR VIN ~VDD -0.2V 0 -- -- ns 

Operation Recovery Time TR orVINsO.2V TAVAV' -- -- ns 

"Read Cycle Time 

Data Retention 
E Controlled 

.. Data Retention Mode .-
VCC 4.5V 4.5V 

.. ,------------~~~-------------.. .. 

__ TCDR .... ..... TR .. 

E /111M E~VDD-O.2V ~ ~\\\~ 
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~EDI 

BKx9 Static RAM 
CMOS, High Speed 
Monolithic 

The EDI8908C is a high performance, low power CMOS 
Static RAM organized as 8192 words by 9 bits each. In 
addition to 13 address inputs, and 9 common data inputs 
and outputs, the device contains 4 control lines. TheE 
and S lines perform chip enable functions and 
automatically power down the device when proper logic 
levels are applied. The G and W lines facilitate read and 
write operations. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. 

Military product is available 100% screened to MIL
STD-883C, Class B. 

Pin Configurations 
and Block Diagram 

A12 1 
A7 2 
Afj 3 
AS 4 
A4 5 
A3 6 
A2 7 
Al 8 

AIlJ 9 
D0010 
00111 
DQ2 12 
Doa 13 
VSS 14 

Pin Names 

A0-A12 
E 
S 
W 
G 
000-00S 
vcc 
vss 

(4) 

M A7 A12 VCCW 
28 )Lee 
27 w 
26 S 

~~ 'oJ : I ~! '..,1 

AS ::'14 3 2 L~ 28 2726 -:, s 
25 AS 
24 AS 
23 All 
22G 
21 Al0 
20 E 

A4 _:i5 ~ ~- A8 

A3 .-::'6 24;-:: A9 

A2 :'17 

AI :18 

A0 :':19 

Top 
Voew 

19 008 
18 007 
17 D06 
16 DOS 
15 004 

D00 :'10 

23 r.. A11 

22t.- G 
21:: Al0 

20.: E 
DOl :~11 19 r.. 008 

CO2 :11213 14 15 16 l1p~- D07 

Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Oata Input { Output 
Power (tSV±10%) 
Ground 

YSS DOl 004 DOl IXl6 

EDIB90BC35145155 
High Speed 64K Monolithic SRAM 

Features 

64K bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, and 55ns 
• E, S, and IT Functions for Bus Control 
• Data Retention Function 
• Low Power Operation 
• Inputs and Outputs Directly TTL Compatible 

Jedec Approved Pinouts 
• 28 Pin Ceramic Dual-in-line Packages 

300 mils Wide (0) 
• 28 Pin Ceramic LCC (L28) Non-Jedec 

Single +5V (±10%) Supply Operation 

ROW ROW 
ADDRESS ADDRESS 
ARRAY DECOO£R 

MEMORY 
CEl.L 

ARRAY 
25&.256 

A A A A A 
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Absolute Maximum Ratings" 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Industrial ..................................... -40°C to +85°C 
Military ..................................... -55°C to +125°C 

Storage Temperature (AmblentlCeramic). -65°C to + 150°C 
Power Dissipation ..................................................... 1 Watt 
Output CUrrenl ......................................................... 20 InA 

'Stress greater than those istad under ·AbsokJte MaxilllJm Ratings· may 
cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those Incicated in the operational sections of this specification is not im
pfied. Exposureto absoklte maximum rating conditions for extended periods 
may affect reiability. 

DC Electrical Characteristics 
(TA .. -55°C to + 125°C; vee .. S.OV ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TTL) Power Supply Current 

Full Standby Power Supply Current 

Input Leakage Current 

Output Leakage Current 

Output High Voltage 

Output Low Voltage 

"Typical: TA .. 2soe. vee .. s.ov 

Truth Table 

G E S W Mode 

Sym 

ICCl 

ICC2 

ICC3 

ilL 

IOL 

VOH 

VOL 

Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- 0.8 V 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load ...................................................... 1TIL. CL = 30pF 

(note: For TEHOZ. TGHOZ and TWLOZ. eL = SpF) 

Conditions Min Typ· Max Units 

W. E = VIL. IVO = 01nA. Min Cycle -- 50 140 mA 

S = VIH. Min Cycle 

E~VIH -- 2 30 mA 

E~VCC-0.2V -- 0.1 1 mA 

VIN ~ VCC-0.2V or VIN S 0.2V 

VIN = OV to VCC -- -- ±5 ~ 
V VO = OV to VCC -- -- ±10 ~ 

IOH=-4.0mA 2.4 -- -- V 

IOL=8.0mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz. VIN=vee or VSS) 

Parameter Max Unit 
X H X X Standby HighZ ICC2.ICC3 

Sym 
LCC DIP 

X X L X Output Deselect HighZ ICCl Input Capacitance 
H L H H Output Deselect HighZ ICCl (Except DO Pins) CI 6 10 pF 

L L H H Read DOUT ICCl Capacitance Control (DO Pins) COlO 8 12 pF 

X L H L Write DIN ICCl These parameters are sampled. nol100% tested. 
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AC Characteristics 
Read Cycle 
(TA = -55°e to + 125°e; vee = 5.OV ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output Low Z (1) 

Chip Disable to Output in High Z (1) 

Output Hold from Address Change 

Output Enable to Output Valid 

Output Enable to Output in Low Z (1) 

Output Disable to Output in High Z (1) 

Symbol 

TAVAV 

TAVOV 

TELOV 

TSHOV 

TELOX 

TSHOX 

TEHOZ 

TSLOZ 

TAVOX 

TGLOV 

TGLOX 

TGHOZ 

Note 1: Parameter guaranteed, but not tested. 

Read Cycl!1_ 

E 

S 

E 

S 

E 

S 

w, S High; G, E Controlled 
1 

TAVAV 

A Xl ADDRESS 1 

o 

Read Cycle 2 
WHigh 

A 

E 

s 

Xl 

\\\\\\' 

1111111 

... 

.... 

.. .. 
... 
~ ... 

... TAVOV ... 

xxxxx~ 

TAVOV 

TELOV 

TELOX .. 
TSHOV 

TSHOX ... ... 
G \\\\\\\\\\\\V 

... TGLOV 

... TGLOX ... 

• 

... 

... 

.... 

.... 

o XXXXX' 

(4) 

35ns 45ns 55ns 

Min Max Min Max Min Max Units 

35 45 55 ns 

35 45 55 ns 

35 45 55 ns 

20 25 30 ns. 

5 5 5 ns 

5 5 5 ns 

20 0 25 0 35 ns 

20 0 25 0 35 ns 

5 5 5 ns 

20 25 30 ns 

5 5 5 ns 

20 25 30 ns 

S( ADDRESS2 XX 
... TAVOX _ ..... 

DATA 1 OO<XX DATA 2 XXXXX 

TAVAV .. 
~ 

"I I III I I I I I! I I! I II! I 

~ TEHOZ ~ ... 
,\\\\\\ \\\\\\\ \\\\\\ 

... TSLOZ ... 
~/ //1////1/111 '11111 
... " TGHOZ ... 

XX. 
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AC Characteristics 
Write Cycle 
(TA = ·55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH E 

End ofWrile TSHWH S 

Address Setup Time TAVWL W 

TAVEL E 

TAVSH S 

Address Valid to 

End ofWrile TAVWH 

Write Pulse Width TWLWH W 

TELEH E 

TSHSL S 

Write Recovery Time TWHAX W 

TEHAX E 

TSLAX S 

Data Hold Time TWHDX W 

TEHDX E 

TSLDX S 

Write to Output 

in High Z (1) TWLQZ 

Data to Write Time TDVWH W 

TDVEH E 

TDVSL S 

Output Active from 

End of Write (1) TWHQX 

Note 1: Parameter guaranteed, but not tested. 
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Min 

35 

30 

20 

5 

5 

5 

30 

20 

30 

20 

5 

5 

5 

5 

5 

5 

15 

15 

15 

5 

35ns 45ns 55ns 

Max Min Max Min Max Units 

45 55 ns 

40 45 ns 

25 30 ns 

5 5 ns 

5 5 ns 

5 5 ns 

35 50 ns 

25 30 ns 

40 45 ns 

25 30 ns 

5 5 ns 

5 5 ns 

5 5 ns 

5 5 ns 

5 5 ns 

5 5 ns 

15 20 25 ns 

20 30 ns 

20 30 ns 

20 30 ns 

5 5 ns 

(4) 



Write Cycle..:L 
Late Write, W Controlled 

TAVAV 

A 
TAVWH 

.~ 
TWLWH 

w 
E \\\ ... TELWH 
S Li.LJ ... TSHWH 

L ... TDVWH 
D 

I 

.,JWLOZ • 
• 1 xxxxxx .x ,x ,xxx ,x ,x 
I o 

Write Cycle l.. 
Early Write, E Controlled 

A 

w 
E 

S 

... 
J<i .. TAVEL 

\\\\ 

T V V A A 

... .. TELEH 

:~ TWHAX 

jllllllllllllllill .. 
\\\\\\\\\\\\\\\\\\ 

.. .. TWHOX .. .. ... TWHDX .. 

,MMn<"><"7 xxxxx 
~ 

... 
ex .. .. TEHAX .. 

IIIIIIIIIII 

D ______________ ;~~~----T-DV-E-H---------.~I.--T-E-HD-X----~~-----
LLU \\\\\\\\\\\ 

Write Cycle 3 
Early Write, 5 Controlled 

(4) 

A 

W 

E 

S 

D 

..... 
Xi 

... TAVSH 

\\\\ 

\\\\ 

.. .. 

..... 

TAVAV .. 
l-X 

TSHSL .. ..... TSLAX .. 
IIIIIIIIIII 

IIIIIIIIIII 

TDVSL .. ... TSLDX .. 
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Data Retention Characteristics 
(TA =-55°C to + 125°C) 

Characteristic Sym Test Conditions Min Typ Max Unit 

Data Retention Voltage VDD VDD=2.0V 2 -- -- V 

Data Retention Quiescent Current ICCDR E<! VDD -0.2V -- 2 600 ~ 
Chip Disable to Data Retention Time TCDR VIN <!VDD -0.2V 0 _. -- ns 

Operation Recovery Time TR orVIN~0.2V TAVAV' -- -- ns 

"Read Cycle Time 

Data Retention 
E Controlled 

.. Data Retention Mode • 
VCC 4.SV VDD 4.SV 

" . 
~----------------------------~ 

... TCDR .. ..... TR ... 

- /l111;? - ~ ~\\\ E E<!VDD -0.2V 
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ZlEDI EDI81256CIP35145155 
High Speed 256K Monolithic SRAM 

256Kx1 Static RAM 
CMOS, High Speed 
Monolithic 

The EDI81256C/P is a 262,144 bit high performance, 
low power CMOS Static RAM organized as 256Kx1. It 
is available in Standard (C) and Low Power (P) versions. 

Fully asynchronous, the EDI81256C/P requires no 
clocks or refreshing for operation. 

All inputs and outputs are TTL compatible and operate 
from a single 5 volt supply. 

Military product is available 100% screened to MIL
STD-883C, Class B. 

Pin Configuration 
and Block Diagram 

Features 

256Kx1 bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, and 55ns 
• Fully Static, No Clocks 
• Inputs and Outputs Directly TTL Compatible 
• Data Retention Function on ED181256P 

Jedec Approved Pinouts 
• 24 Pin Ceramic DIP (0) 
• 28 Pin Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 

Pin Names 

~0-A17 
E 
W 
D 
a 
VCC 
vss 

Address Inputs 
Chip Enable 
Write Enable 
Data Input 
Data Output 
Power (+5V±100/0) 
Ground 

A0 1 
A1 2 
A2 3 
A3 4 
A4 5 
A5 6 
A6 7 
A7 8 
A8 9 

24 vee 
23 A17 
22 A16 
21 A15 
20 A14 
19 A13 
18 A12 
17 A11 
16 A10 
15 A9 
14 D 

A.rll-.r---, 
AI 

010 
W11 

VSS 12 

NO 
A3 
A4 
AS 
A6 
A7 9 
AS 10 
all 

NO 12 

13 E 

13 14 15 16 17 
WVSS E 0 A9 

AI 
A8 
A9 

A15 
A16 

ROW 16 
INPUT 

BUFFER 

A17 -----r---' 

AS _r--..z.-..., 
A4 
AS 
A6 
A7 

AID 
All 
A12 
A13 
AI4--....._--, 

256 MEMORY 
ARRAY 

E ---;==:f=:D-------....I 
w --~--~LJ------------------~ 

Q 

D 
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Industrial.. ................................... -40°C to +85°C 
Military ..................................... -55°C to + 125°C 

Storage Temperature (Ambient/Ceramic). -65°C to + 150°C 
Power Dissipation ..................................................... 1 Watt 
Output Current. ......................................................... 20 mA 

'Stress greater than those fisted under· AbsokJte Maximum Ratings' may 
cause permanent damage to the deldce. This is a stress rating only and 
fundlonal operation of the deldce at these or any other conditions greater 
than those Indicated in the operational sections of this specification is not im
pfied. Exposure to absokJte maximum rating conditions for extended periods 
may affed refiability. 

DC Electrical Characteristics 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TTL) Power Supply Current 

Full Standby Power Supply Current 

Input Leakage Current 

Output Leakage Current 

Output High Voltage 

Output Low Voltage 

*Typical: TA = 25°e, vee = s.ov 

Truth Table 

E W Mode 

Sym 

ICCl 

ICC2 

ICC3 

ilL 

10L 

VOH 

VOL 

Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- 0.8 V 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load ...................................................... 1TIL, CL = 30pF 

(note: For TEHOZ and TWLOZ, eL = SpF) 

Conditions Min Typ' Max Units 

W, E = VIL, 11/0 = OmA, Min Cycle C -- 80 120 mA 

P -- 80 100 mA 

E~ VIH, VIN ~ VIL or VIN ~ VIH -- 2 25 mA 

E~VCC-0.2V C -- 1 10 mA 

VIN ~VCC-0.2V or VIN~0.2V P -- 0.5 3 mA 

VIN = OV to VCC -- -- ±5 ~ 
V VO= OV to VCC -- -- ±5 ~ 

IOH=-4.0mA 2.4 -- -- V 

IOL=8.0mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

Parameter Max Unit 
H X Standby HIGHZ ICC2,ICC3 

Sym 
LCC DIP 

L H Read OOUT ICCl Input Capacitance 
L L Write HIGHZ ICCl (Except DO Pins) CI 6 10 pF 

Capacitance Control (DO Pins) cOla 8 12 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output in Low Z (1) 

Chip Enable to Output in High Z (1) 

Output Hold from Address Change 

Chip Enable to Power Up (1) 

Chip Disable to Power Down (1) 

Symbol 

TAVAV 

TAVaV 

TELaV 

TELaX 

TEHaZ 

TAVaX 

TPU 

TPD 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W High (continuously selected, E Low) 

... TAVAV 

A 

a 

li.ead C.Yfle 2 
ELow, WHigh 

a 

... 

..... 

.... 
... 

E Power Down Function 

TAvax 

TELax 

TAvav 

... 
fX .xx .xx 

TELav .. 
r 

... 
XXXXXXXXXj 

35ns 45ns 55ns 

Min Max Min Max Min Max Units 

35 45 55 ns 

35 45 55 ns 

35 45 55 ns 

5 5 5 ns 

0 20 0 20 0 20 ns 

5 5 5 ns 

0 0 0 ns 

35 45 55 ns 

... 

... 

.xx .xx Xi DATA VALID 

... TEHaz .. 
DATA VALID 

HIGHZ 

VCC 
;~wwJ-;_-__ -_-~~-_~-__ -_-~-~-_-_-_-_-_-_-_-_-_-_-_-_-_tl<llll._t:..-:..-=-T.:....:P_D~::.::._:!..~~----
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AC Characteristics 
Write Cycle 
(TA" -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHOX 

Note 1: Parameter guaranteed, but not tested. 
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Min 

35 

30 

30 

0 

0 

30 

30 

25 

25 

5 

5 

0 

0 

0 

20 

20 

0 

35ns 45ns 55ns 

Max Min Max Min Max Units 

45 55 ns 

35 40 ns 
-. 

35 40 ns 

0 0 ns 

0 0 ns 

35 40 ns 

35 40 ns 

25 30 ns 

25 30 ns 

5 5 ns 

5 5 ns 

0 0 ns 

0 0 ns 

15 0 15 0 20 ns 

25 25 ns 

25 25 ns 

0 0 ns 

(1) 



Write Cycle 1 
W Controlled 

A 

E \\\\\\\\ 

W 

o 

Q 

Write Cycle 2 
E Controlled 

A 

... 

... 
~ 

l\V 

1..& 
~ 

TAVWL k\\ 
1..& 

_. 
~ 

""'" 

• TAVEL 

I..ot 

TAVAV ... 

TELWH ... 
1/1111 rlllill/IIIIII 

TAVWH .. .... TWHAX ... 

'- TWLWH ... 

""""TDVWH .. • TWHOX ... 
.xxx .xx .xXXX~ DATA VALID rx.u. 'A.A.A. .xxx .X 

... TWLQZ .. TWHQX 
..... ... 

HIGHZ I~ ~ 

xx ,xxx ,xx .xx ,xxxxxx .xxx ,x 

TAVAV ... 

..,.t... TELEH ... 
t 
I TAVEH .. ..... TEHAX ... 

• TWLEH ... 
w \\\\\\\\\\\\\\\\\\\\\\\ IIIIII rlllllllill/il 

..... TOVEH .. ~ TEHOX ... 
o x ,xxxMXi DATA VALID ~)( . u .xxxxxxxx 

TWLQZ . ... 
Q ------------------------~~~---H-IG-H-Z----------------------
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Data Retention Characteristics Low Power (ED181256P Version Only) 
(TA ~55°C to + 125°C) 

Characteristic Sym Test Conditions Min Typ Max Unit 

Data Retention Voltage VDD VDD=2.OV 2 -- -- V 

Data Retention Quiescent Current ICCDR E~VDD-0.2V -- 50 500 !JA 
Chip Disable to Data Retention Time TCDR VIN ~VDD -0.2V 0 -- -- ns 

Operation Recovery Time TR orVIN~0.2V TAVAV· -- -- ns 

"Read Cycle Time 

Data Retention 
E Controlled 

.. Data Retention Mode .. 
VCC 4.SV VDD 4.SV 

" . 
~----------------------------~ 

.... TCDR ... 
""'" 

TR ... 

- /////j - ~ ~~ E E~VDD-0.2V 
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~EDI 

64Kx4 Static RAM 
CMOS, High Speed 
Monolithic 

The EDI8464C/P is a high performance CMOS Static 
RAM organized as 64Kx4 and available in both standard 
power (C) and low power (P) versions. Inputs and 
outputs are TTL compatible and allow for direct 
interfacing with common system bus architecture. 

The EDI8464C/P is packaged in a 28 Pin LCC, which 
provides excellent board level packing densities. (For a 
64Kx4 in a 24 Pin DIP package refer to EDI8465C/P.) 

Military product is available 100% screened to MIL
STD-883C, Class B. 

Pin Configuration 
and Block Diagram 

All ........ r---, 
A. 
AS 
AS 
All 

A •• 
A •• 

ADDRESS '8 
BUFFER 

A •• --"'--_....J 

AS ----"or---, 
A4 

ADDRESS 

EDI8464CIP35145155 
High Speed 256K Monolithic SRAM 

Features 

64Kx4 bit CMOS Static 
Random Access Memory 

• Access Times 35, 45 and 55 ns 
• Fully Static, No Clocks 
• Inputs and Outputs Directly TTL Compatible 
• Data Retention Function on EDI8464P 

Jedec Approved Pinouts 
• 28 Pin Ceramic LCC (L) 
• Common Data Inputs and Outputs 

Single +5V (±10%) Supply Operation 

SENSE 
AMPUF1ER OUTPUT gi~E gao_01 BUFFER 

DQ3 A8 4 
A9 5 

Al0 6 
All 7 
A12 8 
A13 9 
A1410 
A1511 

1: 12 

AI 
AI 
A7 

A.O 
A11 

BUFFER I+I==:;-----J 
A12 --"'--_....J 

1314 15 16 17 r------;::t:=::l)-------t----.l 
NC vss NC Vi OQ3 

Pin Names 

A0-A15 
E 
W 
D00/D03 
vce 
vss 

(1) 

w------~~==~r---------~ 

Address Inputs 
Chip Enable 
Write Enable 
Common Data InpuVOutput 
Power (+5V±10%) 
Ground 
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Industrial... .................................. -40°C to +S5°C 
Military ..................................... -55°C to + 125°C 

Storage Temperature (AmbientlCeramic).-65°C to + 150°C 
Power Oissipation ..................................................... 1 Watt 
Output Current. ......................................................... 20 mA 

'Stress greater than those isted under 'Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im
pfied. Exposure to absolute maximum rating conditions for extended periods 
may affect refial:ilily. 

DC Electrical Characteristics 
(TA ~ -55°C to + 125°C; vce = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TIL) Power Supply Current 

Full Standby Power Supply Current 

Input Leakage Current 

Output Leakage Current 

Output High Voltage 

Output Low Voltage 

'Typical: TA = 25°e, vee = 5.0V 

Truth Table 

E W Mode 

H X Standby 

L H Read 

L L Write 

Sym 

ICC1 

ICC2 

ICC3 

ilL 

10L 

VOH 

VOL 

Output 

HIGHZ 

OOUT 

HIGHZ 
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Power 

ICC3 

ICC1 

ICC1 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- O.S V 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load ...................................................... 1 TTL, CL = 30pF 

(note: For TEHOZ and TWLOl, eL = 5pF) 

Conditions Min Typ* Max Units 

W, E = VIL, 1110 = OmA, Min Cycle C -- SO 120 mA 

P -- SO 100 mA 

E ~ VIH, VIN!> VIL or VIN ~ VIH -- 2 25 mA 

E~VCC-0.2V C -- 1 10 mA 

VIN ~ VCC-0.2V or VIN :5 0.2V P 0.5 3 mA 

VIN = OV to VCC -- -- ±5 IIA 
V 110 = OV to VCC -- -- ±5 IIA 

IOH=-4.0mA 2.4 -- -- V 

10L=S.OmA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=vce or VSS) 

Parameter Sym Max Unit 

Input Capacitance 
(Except DQ Pins) C! 6 pF 

Capacitance Control (00 Pins) COlO S pF 

These parameters are sampled, not 100% tested. 

(1) 



AC Characteristics 
Read Cycle 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output low Z (1) 

Chip Enable to Output in High Z (1) 

Output Hold from Address Change 

Chip Enable to Power Up (1) 

Chip Disable to Power Down (1) 

Symbol 

TAVAV 

TAVaV 

TElaV 

TElOX 

TEHOZ 

TAVaX 

TPU 

TPD 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W High (continuously selected, fLow) 

.. 
A 

TAVAV 

..... TAvav 
~ .. TAvax .. 

35ns 45ns 55ns 

Min Max Min Max Min Max Units 

35 45 55 ns 

35 45 55 ns 

35 45 55 ns 

5 5 5 ns 

0 15 0 20 0 25 ns 

5 5 5 ns 

0 0 0 ns 

35 45 55 ns 

... 

... 

a t-xxxxXXXXJUUlll .IlIlIlXXX· DATA VALID 

J!ead C.lfle 2 
fLow, WHigh 

Q 

(1) 

.. TElQV 

..... TElax ... 
~ 

.. TEHQZ .. ... 

XXXXXXXl(}G DATA VALID 
HIGHZ 
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AC Characteristics 
Write Cycle 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHOX 

Note 1: Parameter guaranteed, but not tested. 
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Min 

35 

30 

30 

0 

0 

30 

30 

30 

30 

5 

5 

0 

0 

0 

15 

15 

0 

35ns 45ns 55ns 

Max Min Max Min Max Units 

45 55 ns 

40 50 ns 

40 50 ns 

0 0 ns 

0 0 ns 

35 40 ns 

35 40 ns 

35 40 ns 

35 40 ns 

5 5 ns 

5 5 ns 

0 0 ns 

0 0 ns 

15 0 20 0 20 ns 

20 20 ns 

20 20 ns 

0 0 ns 

(1) 



Write Cycle 1 
W Controlled 

A 

E \\\\\\\\ 

w 

D 

o 

J¥rite Cycle 2 
E Controlled 

A 

.. 
.... 

l\\' 
.... 

TAVWL ~\\ 
.... ... 

.... 

• TAVEL 

.... 

TAVAV 

TELWH 

TAVWH 

.. TWLWH 
'" 

x xxx xxx :xXX, 

.... TWLOZ ... 
XXXXXXXXX 

TAVAV 

~~ 
TELEH 

\ 
I TAVEH 

_ ... 

--.. 
111111, 'I I I I I II I I I I II 

... .... TWHAX --. 
~ 

• 

.. TDVWH .... • TWHDX 
~ 

DATA VALID ~x .x .x 
TWHOX 

.... ... 
HIGHZ xxx .xx .xx .xx .xx 

... 

... 

... .... TEHAX .. 

• TWLEH 
~ 

w \~\\\\\\ ,\\ \\\ \ \ \ \\\ \ \ \' 111111. rll II II IIIIII I 
.... TDVEH .. • TEHDX 

~ 

D x .xx \Xl DATA VALID ~x :x .xxxxx 
TWLOZ • .. 

o ________________________ ~~~----H-IG-H-Z----------------------
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Data Retention Characteristics Low Power (ED18464P) Version Only 
(TA ~55°Clo +125°C) 

Characteristic 

Data Retention Voltage 

Data Retention Quiescent Current 

Chip Disable to Data Retention Time 

Operation Recovery Time 

"Read Cycle Time 

Data Retention 
E Controlled 

VCC 

Sym Test Conditions 

VDD VDD=2.0V 

ICCDR E~VDD-0.2V 

TCDR VIN ~VDD -0.2V 

TR orVIN:5:0.2V 

Data Retention Mode 

'. 4.5V VDD 4.5V .. 
\_---------------------------." 

... TCDR ... 

E ////;0 E~VDD-O.2V 
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Min Typ Max Unit 

2 -- -- V 

-- 50 500 J.IA 
0 -- -- ns 

TAVAV· -- -- ns 

... TR .. 

(1) 



~EDI 

64Kx4 Static RAM 
CMOS, High Speed 
Monolithic 

The EDI8465C/P is a high performance CMOS Static 
RAM organized as 64Kx4 and available in both standard 
power (C) and low power (P) versions. Inputs and 
outputs are TTL compatible and allow for direct 
interfacing with common system bus architecture. 

The EDI8465C/P is packaged in a 300 mil wide, 24 pin 
DIP, which provides excellent board level packing den
sities. 

Military product is available 100% screened to MIL
STD-883C, Class B. 

Pin Configuration 
and Block Diagram 

A0 1 
A1 2 
A2 3 
A3 4 
A4 5 
A5 6 
A6 7 
A7 8 
A8 9 
A910 
E11 

VSS 12 

Pin Names 

A0-A15 
E 
IN 
OQ0-0Q3 
vcc 
VSS 

(1) 

24 vee 
23 A15 
22 A14 
21 A13 
20 A12 
19 A11 
18 A10 
17 D03 
16 D02 
15 D01 
14 D00 
13 W 

Address Inputs 
Chip Enable 
Write Enable 
Common Oata InputlOutput 
Power (+5V±10%) 
Ground 

ROW 
DECOOE 

EDI8465CIP35145155 
High Speed 256K Monolithic SRAM 

Features 

64Kx4 bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, and 55ns 
• Fully Static, No Clocks 
• Data Retention Function on EDI8465P 
• Battery Back-up Capability 
• TTL Compatilbe I/O 

Jedec Approved Pinout 
• 24 Pin Ceramic DIP, 300 mils wide (0) 
• Common Data Inputs and Outputs 

Single +5V (±10%) Supply Operation 

AS 

AS 

AA 
MEMORY ARRAY 

KJ 8 BLOCKS 
256 ROWS 

A2 32 COLUMNS 
4 BITS WIDE 

A. 

A •• 

A.4 
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Absolute Maximum Ratings* 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Industrial.. ................................... -40cC to +S5cC 
Military ..................................... -55cC to + 125cC 

Storage Temperature (Ambient/Ceramic). -65cC to + 150cC 
Power Dissipation..................................................... 1 Watt 
Output CUrrent. ......................................................... 20 rnA 

'StleSS greater than those isted under 'Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating on~ and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this speCification is not im
pied. Exposule to absolute maximum rating conditions for extended periods 
may affect refiability. 

DC Electrical Characteristics 
(TA = -55ce 10 + 125ce; vee = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TTl) Power Supply Current 

Full Standby Power Supply Current 

Input leakage Current 

Output leakage Current 

Output High Voltage 

Output low Voltage 

·Typical: TA = 25ce, vee = 5.0V 

Truth Table 

E W Mode 

H X Standby 

l H Read 

l l Write 

Sym 

ICCl 

ICC2 

ICC3 

III 

10l 

VOH 

VOL 

Outpu1 

HIGHZ 

DOUT 

HIGHZ 
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Power 

ICC3 

ICCl 

ICCl 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 

Supply Voltage VSS 0 0 0 

Input High Voltage VIH 2.2 -- 6.0 

Input low Voltage Vll -0.3 -- O.S 

AC Test Conditions 
Input Pulse levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing levels........................................ 1.5V 
Output load ...................................................... 1 TTL, Cl = 30pF 

(nole: For TEHQZ and TWLQZ, eL = 5pF) 

V 

V 

V 

V 

Conditions Min Typ' Max Units 

W, E = Vll, lifO = OmA, Min Cycle C -- SO 120 rnA 

P -- SO 100 rnA 
-
E 2: VIH, VIN ~ Vll or VIN 2: VIH -- 2 25 rnA 

E 2: VCC-0.2V C -- 1 10 rnA 

VIN 2: VCC-0.2V or VIN ~ 0.2V P -- 0.5 3 rnA 

VIN = OV to vee -- -- +5 IJA 
V If 0 = OV to VCC -- -- ±5 IJA 

IOH=-4.0mA 2.4 -- -- V 

10l=S.OmA -- -- 0.4 V 

CapaCitance 
(f=1.0MHz, VIN=vee or VSS) 

Parameter Sym Max Unit 

Input Capacitance 
(Except DQ Pins) CI 10 pF 

Capacitance Control (DQ Pins) CD/Q 12 pF 

These parameters are sampled, no1100% lesled. 

(1) 



AC Characteristics 
Read Cycle 
(TA = ·55°e to + 125°e; vee = 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output in low Z (1) 

Chip Enable to Output in High Z (1) 

Output Hold from Address Change 

Chip Enable to Power Up (1) 

Chip Disable to Power Down (1) 

Symbol 

TAVAV 

TAVOV 

TELOV 

TElOX 

TEHaZ 

TAVaX 

TPU 

TPD 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W High (continuously selected, E Low) 

.... 
A 

TAVAV 

.... TAvav 

..... TAvax ... 

45ns 55ns 70ns 

Min Max Min Max Min Max 

35 45 55 

35 45 55 

35 45 55 

5 5 5 

0 15 0 20 0 25 

5 5 5 

0 0 0 

35 45 55 

.. 
.. 

a xxxxXXXXXXX1UU, .x'X DATA VALID 

Read C"y£le 2 
ELow, WHigh 

a 

.... 
..... 

E Power Down Function 

TElav 

TElax .... 
~ 

.. TEHaz .... .... 
HIGHZ 

XXX xxx x, DATA VALID 

= ~u _____ t-.. -.. -~-~.U-•• -.-•• -1-. ============~_t~!:=::T:P_D~_~-=-~.~~ ___ _ 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC Characteristics 
Write Cycle 
(TA = -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLQZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHOX 

Note 1: Parameter guaranteed, but not tested. 
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Min 

35 

30 

30 

0 

0 

30 

30 

30 

30 

5 

5 

0 

0 

0 

15 

15 

0 

35ns 45ns 55ns 

Max Min Max Min Max Units 

45 55 ns 

40 50 ns 

40 50 ns 

0 0 ns 

0 0 ns 

35 40 ns 

35 40 ns 

35 40 ns 

35 40 ns 

5 5 ns 

5 5 ns 

0 0 ns 

0 0 ns 

15 0 20 0 20 ns 

20 20 ns 

20 20 ns 

0 0 ns 

(1) 



Write Cycle 1 
W Controlled 

A 

E \\\\\\\\ 

W 

D 

o 

Write Cycle 2 
E Controlled 

A 

W \\\\\\\\ 

o 

... TAVAV ... 

1..& TELWH .. 
,\\ 111111 rlllllllllllll 
... TAVWH .. ... TWHAX .. 

.... TWLWH .. 
TAVWL k\\ 

t.... ---. ..... TDVWH ... • TWHDX • " ,"" ,X""" ,xXX DATA VALID (:)( , "" , X"""" " ,x 
..... TWLOZ • TWHOX ... • HIGHZ I 

""XXXAXXX )( ,J\. .J\. ,J\. .J\. 

.....-L TAVAV .. 

• TAVEL .t.... TELEH .. 
-T 

... I TAVEH ... ... TEHAX .. .. TWLEH .. 
\~'U\ \\\ \ \ \ \\: 111111 [JIIIIII 111111 

t.... TDVEH .. • TEHDX • 
,J\. :xl DATA VALID ~ .XXXXXXXXXX 

TWLOZ • • o ------------------------~~~----H-IG-H-Z----------------------
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Data Retention Characteristics Low Power (P) Version Only 
(TA ~55°C to + 125°C) 

Characteristic Sym Test Conditions Min Typ Max Unit 

Data Retention Voltage VDD VDD= 2.0V 2 -- -- V 

Data Retention Quiescent Current ICCDR E~VDD-0.2V -- 50 500 ~ 
Chip Disable to Data Retention Time TCDR VIN ~VDD -0.2V 0 -- -- ns 

Operation Recovery Time TR orVIN:S;;0.2V TAVAV' -- -- ns 

"Read Cycle Time 

Data Retention 
E Controlled 

.. Data Retention Mode .. 
VCC 4.5V VDD 4.5V 

" r 
~----------------------------~ 

...... TCDR .. ... TR .. 

E ////~ E~VDD-O.2V "'~\\\\\ 
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~EDI EDI8832CIP55170185110011201150 

32KxB Static RAM 
CMOS, Monolithic 

The ED18832C/P is a high performance, low power 
CMOS Static RAM organized as 32,768 words by 8 bits 
each. It is available in both standard power (C) and low 
power (P) versions. 

Inputs and outputs are TTL compatible and allow for 
direct interfacing with common system bus structures. 

The ED18832C/P offers battery back-up data retention 
capability at VDD equal to 2V and operates from a 5 volt 
supply. 

Military product is available 100% screened to MIL
STD-883C, Class B. 

Pin Configuration 
and Block Diagram 

A7 AI. AI' NO vee W AI. 

.j.1 1. I. I I loJ ' .. I I~I 

AS :'5 4 3' 2 ~I 32 31 30 29:' A8 

AS -:'6 28:"- A9 

Top 
View 

27':'A11 

26 C: Ne 
251":' G 

High Performance 256K Monolithic SRAM 

Features 

32Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 55,70, 85,100,120, and 150ns 
• Data Retention Function 
• TTL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

Jedec Approved Pinouts 
• 28 Pin Ceramic DIP, 300 mils wide (Q) 
• 28 Pin Ceramic DIP, 600 mils wide (C) 
• 32 Pad Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 

Row • 1024 x 256 • Decoder • Memory Array o 
• 

A14 1 
A12 2 

A7 3 
AS 4 
AS 5 
M 6 
A3 7 
A2 8 
AI 9 
AflJ 10 

28 'y"'CC 
27 W 
26 A13 
25 AS 
24 A9 
23 All 
22 G 
21 Al0 
20E 
19 007 
18 0Q6 
17 DOS 
16 004 
15 0Q3 

A4 "".J7 

A3 -_'8 

A2 :"9 

AI _'10 

I>ta _ ~11 

NC _~12 

24r:. Al0 Da8 •••••• 
00011 
001 12 
0Q2 13 
VSS 14 

Pin Names 

A.0-A14 
~ 
Y1 
G 
DQ0-DQ7 
VCC 
VSS 

(2) 

23': E 
22":. 007 

000 :'1314 15 16 17 18 192021:''' 006 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 

rj .-, '"' ~I q i~ i~ 001 
OCI OC2 VSS NO DC> 004 0Q1; 

Common Data Input/Output 
Power (+5V±1 0%) 
Ground 

• Input • Column 110 Data • 
Circuit • 
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Absolute Maximum Ratings' 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Industrial... .................................. -40°C to +85°C 
Military ..................................... -55°C to + 125°C 

Storage Temperature (Ambient/Ceramic). -65°C to + 150°C 
Power Dissipation ..................................................... 1 Watt 
Output Current ......................................................... 20 mA 

'Stress greater than those fisted under 'Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im
pied. Exposul9to absolute maximum rating conditions for extended periods 
may affect refiability. 

DC Electrical Characteristics 
(TA = ·55°e to + 125°C; vee = 5.0V ±10%) 

Parameter Sym 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 

Supply Voltage VSS 0 0 0 

Input High Voltage VIH 2.2 -- 6.0 

Input Low Voltage VIL -0.3 -- 0.8 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load.: 55170ns .................................. 1 TTL, CL =30pF 

851150ns ............................. lTTL, CL = 100pF 
(note: For TEHOZ,TGHOZ and TWLOZ, eL = SpF) 

V 

V 

V 

V 

Conditions Min Typ· Max Units 

Operating Power Supply Current ICCl W, E = VIL, 11/0 = OmA, Min Cycle -- 50 95 rnA 

Standby (TTL) Power Supply Current ICC2 E;;:VIH -- 1 3 rnA 

Full Standby Power Supply Current ICca E ;;:VCC.0.2V C -- 200 1000 fI-A 
VIN ~VCC-0.2V or VINsO.2V P -- 20 250 fI-A 

Input Leakage Current ilL VIN = OV to vee -- -- ±5 fI-A 
Output Leakage Current 10L V I/O = OV to vcc -- -- ±5 fI-A 
Output High Voltage VOH IOH=-1.0mA 2.4 -- -- V 

Output Low Voltage VOL 10L= 4.0mA -- -- 0.4 V 

'Typical: TA = 25°C, vee = 5.0V 

Truth Table Capacitance 
(1=1.0MHz, VIN=vee or VSS) 

G E W Mode Ou1put Power 

X H X Standby HighZ ICC2,ICC3 
Parameter Sym Max Unit 

LCC DIP 
H L H Output Deselect HighZ ICCl 

L L H Read DOUT ICCl 
Input Capacitance 
(Except DQ Pins) CI 6 10 pF 

X L L Write DIN ICCl Capacitance Control (DQ Pins) CO/Q 8 12 pF 

These parameters are sampled, noll00% tested. 
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AC Characteristics 
Read Cycle 
(TA = -55°e 10 + 125°e; vee = 5.0V ±10%) 

55ns 

(2) 

Parameter Symbol Min 

Read Cycle Time TAVAV 55 

Address Access Time TAVQV 

Chip Enable Access Time TELQV 

Chip Enable to Output in Low Z (1) TELQX 3 

Output Enable to Output Valid TGLQV 

Output Enable to Output in Low Z (1) TGLQX a 
Chip Enable to Output in High Z (1) TEHOZ a 
Output Enable to Output in High Z (1) TGHQZ a 
Output Hold from Address Change TAVQX 3 

Nole 1: Parameler guaranleed, bul nollesled. 

Read CWe.) 
W High; G, E Low 

..... TAVAV 

A 

Q 

Read Cycle 2 
WHigh 

A X 

E ~\\\\\ 

.... 

... 

.... 
L.. 

)G ADDRESS 1 

... TAVQV .. 

XXXXXJ 

TAVQV 

TELQV 

TELQX .. 
G \\\\\\\\\\\\V 

... TGLQV 

.... TGLQX .. 

Max 

55 

55 

30 

30 

30 

.... 

.. 
~ 

.. 
~ 

... 
~ 

Q 
O)(¥'X'X)G 

70ns 85ns 100ns 120ns 150ns 

Min Max Min Max Min Max Min Max Min Max Units 

70 85 100 120 150 ns 

70 85 100 120 150 ns 

70 85 100 120 150 ns 

3 3 3 3 3 ns 

35 35 60 60 75 ns 

a a a a a ns 

a 35 a 35 a 35 a 40 a 45 ns 

a 35 a 35 a 35 a 40 a 45 ns 

3 3 3 3 3 ns 

~ ADDRESS 2 XX 
..... ~ TAVQX .... 

~ 

DATA 1 ~ DATA 2 Xf.X/.X 

TAVAV .... 

~ 

fl IIIII II IIIIIIIIIII 
... TEHOZ .. 

~/ / / / / / / / //1// //1111 
... TGHQZ .. 

XX 
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AC Characteristics 
Write Cycle 
(TA = ·55°C to + 125°C; vce = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 
Output Active from 

End of Write (1) TWHOX 

Note 1: Parameter guaranteed, but not tested. 

55ns 

Min Max 

55 

45 

50 

0 

0 

45 

45 

35 

35 

0 

0 

3 

3 

0 30 

25 

25 

3 
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70ns 

Min Max 

70 

60 

65 

0 

0 

60 

60 

45 

45 

0 

0 

3 

3 

0 40 

30 

30 

3 

BSns 100ns 120ns 1SOns 

Min Max Min Max Min Max Min Max Units 

85 100 120 150 ns 

70 80 85 90 ns 

65 80 85 90 ns 

0 0 0 0 ns 

0 0 0 0 ns 

70 80 85 90 ns 

70 80 85 90 ns 

55 70 70 80 ns 

55 70 70 80 ns 

0 0 0 0 ns 

0 0 0 0 ns 

3 3 3 3 ns 

3 3 3 3 ns 

0 45 0 50 0 50 0 50 ns 

35 35 40 50 ns 

35 35 40 50 ns 

3 3 3 3 ns 

(2) 



Write Cycle 1 
W Controlled 

A 
"""'-

I 
E \\\\\\~ ~~ 

W 

D 

Q 

Write Cycle 2 
E Controlled 

A 

I .. 
..... TAVWl ~ I:\\~ 

.. 
"""'-

TAVEL .. .. 
.oil 

TAVEH 

TAVAV .. 
TElWH .. 

ffffl rLLLLL 
TAVWH ... ..... TWHAX .. 

..... TWlWH ... 

.oil TDVWH ... .. TWHDX ... 

,J\ DATA VALID ,J\ 

.... TWlOZ ---. .JYIHOX .. 
HIGHZ xx ,xxx ,xxx xx ,xxx 

TAVAV .. 
TElEH ... 

... .oil 
TEHAX ... 

..... TWLEH ---. w \\\\ \ \ \ \ \ \ \ \ \\\ \ \ \ \\\ \\\~ ~ 

fiJIIIIIII rill III III 11/1 
I..ot TDVEH _ .... """'-

TEHDX ... 
D 1XfYXf.X DATA VALID :xxxxxx :xx 

.lWlO~ 
o HIGHZ 
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Data Retention Characteristics 
(TA _-55°C to + 125°C) 

Characteristic Sym Test Conditions Min Typ Max Unit 

Data Retention Voltage VDD VDD= 2.0V 2 -- -- V 

Data Retention Quiescent Current ICCDR E~VDD-O.2V C -- 100 500 !JA 
VIN ~VDD -0.2V P -- 10 150 !JA 

Chip Disable to Data Retention Time TCDR orVIN~0.2V 0 -- -- ns 

Operation Recovery Time TR TAVAV' -- -- ns 

'Read Cycle Time 

Data Retention 
E Controlled 

.. Data Retention Mode .. 
VCC 4.5V VDD 4.5V .. : \.---------------------------- .. ~ 

... TCDR .. ... TR ... 

- /111M -
~~~ E E~VDD-0.2V -' 
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CMOS Static RAM Modules ____________ _ 
EDI maintains a complete, self contained, U.S.

based assembly operation for all hi-rei and high per
formance modules. Modules provide today's system 
designers with the highest possible density and per
formance characteristics in the smallest possible space. 
They also shorten design time and allow for ease of 
manufacturing. 

High performance CMOS products in surface 
mounted packages, combined with thermally matched 
substrates produce very dense and highly reliable 
subsystems. Conventional pins side brazed to the 
substrate allow the device to be assembled on circuit 
board using conventional through-hole manufacturing 
techniques. 

EDI has pioneered module technology and was 
able to provide the military market its first 64K density 
Static RAM in 1983, and is continuing its leadership 

role in the production of Static RAMs in one to four 
megabit densities, with devices up to 16 megabits 
planned for the coming year. Modules, with standard 
JEDEC pin-outs, can provide designers with perform
ance capabilities several years before the available 
technology can produce a comparable monolithic 
device. In addition, modules can be used to produce 
application specific devices that cannot be produced 
cost effectively from a single piece of silicon. 

ASIC modules can include error detection, parity, 
address latching or buffering, and wide word (x16 and 
x32) systems. 

Complete memory systems (ie: high speed cache, 
buffered inputsJIatched outputs) can be configured in a 
single module. This provides the system designer with 
a complete CMOS SRAM solution with the benefits of 
space-saving surface mount technology. 

Static RAM Modules _________________ _ 
Advance Information 
Density Org. Part Numbers Page 

1 M 256Kx4 EDI8M4257C35/45/55/70CB/CC ....................................................................... 70 
2M 512Kx4 EDI8M4512C45/55170CB/CC ............................................................................ 71 
2M 256Kx8 EDI8M8257C90/1 00/120/150CB/CC ................................................................. 72 
4M 512Kx8 EDI8M8512C90/100/120/150CB/CC ................................................................. 73 
4M 256Kx16 EDI8M16256C35/45/55/70CB/CC ..................................................................... 74 

Preliminary/Final Data 
256K 16Kx16 EDH816H16C-25/35/45CC-ZlCMHR-Z ........................................................ 75-79 
512K 64Kx8 ED18M864C50/60170/80CB/CC .................................................................... 80-85 
512K 64Kx8 EDI8M864C90/100/120/150CB/CC .............................................................. 86-91 
1 M 128Kx8 EDI8M8128C/P50/60/70/80CB/CC ............................................................... 92-97 
1 M 128Kx8 EDI8M8128C/P90/1 00/120/150CB/CC ....................................................... 98-1 03 
1M 128Kx8 EDI8M8128C1001120/150PC ................................................................... 104-108 
1M 128Kx8 EDI8M8130C50/60170/80CB/CC .............................................................. 109-114 
1 M 128Kx8 EDI8M8130C/P90/100/120/150CB/CC ..................................................... 115-120 
1 M 64Kx16 EDH816H64C-35/45/55/70CC/CMHR ...................................................... 121-126 
1M 64Kx16 ED18F1664C100/120/150PC .................................................................... 127-131 
1M 64Kx16 ED18M1664C50/60/70/85/100CB/CC ....................................................... 132-137 
2M 256Kx8 EDI8M8256C70/100/120PC ..................................................................... 138-142 
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~EDI 
EDI8M4257C 

35/45/55 
Module Thefulure ... taday. ________________ _ 

~rmVl ~~©~ U~[F©[pJ~~ lrU©~ 
256Kx4SRAM 
CMOS, High Speed 
Module 

The EDI8M4257C is a Megabit (256Kx4-bit) High 
Speed Static RAM Module with four bi-directional 
input/output lines. The module is constructed of four 
256Kx1 Static RAMs in leadless chip carriers surface 
mounted on a multi-layered ceramic substrate. 
Extremely high speeds are achievable by the use of 
ED181256C high performance, high reliability Static 
RAMs. This state-of-the-art technology, combined 
with innovative circuit design techniques, provides 
the fastest one Megabit module available. 

All inputs and outputs of the EDI8M4257C are 
TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used requiring no 
clocks or refreshing for operation and providing 
equal access and cycle times for ease of use. 

EDI military grade modules are constructed with 
semiconductor components which are 100% proc
essed to the test methods of MIL-STD-883 Class B, 
making them ideally suited to applications demanding 
the highest level of performance and reliability. 

Features 

256Kx4 bit, Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 35, 45, and 55ns 
• Low power consumption: 

Active: 1600mW (typ) 
Standby: 40mW (typ) 

• Common VO lines 
• TTL-compatible inputs and outputs 

28 pin DIP, 400 mil centers 
Single +5V (±10%) Supply Operation 

Pin Names 
A0-A17 
E 
W 
DQ0-DQ3 
VCC 
VSS 

Address Inputs 
Chip Enables 
Write Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 

Pin Configuration and Block Diagram 

A0 1 
A1 2 
A2 3 
AS 4 
A4 5 
AS 6 
AS 7 
A7 8 
AS 9 
A9 10 

A1.Q. 11 
E 12 

NC 13 
VSS 14 
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28 VCC 
27 A17 
26 A16 
25 A15 
24 A14 
23 A13 
22 A12 
21 All 
20 NC 
19 DQ3 
18 002 
17 001 
16 000 
15 W 

D00 

DQ1 

DQ2 

003 



~EDI EDI8M4512C 
45/55/70 
Module Thefulure ... laday. ________________ _ 

IkrPJVl 1k[N]©~ O[N]~©[ffi[M]1k IYO©[N] 
512Kx4 SRAM 
CMOS, High Speed 
Module 

The EDI8M4512C is a Two Megabit (512Kx4-bit) 
High Speed Static RAM Module with four bi-direc
tional input/output lines. The module is constructed 
of eight 64Kx4 Static RAMs in leadless chip carriers 
surface mounted on a multi-layered ceramic sub
strate. 

All inputs and outputs of the EDI8M4512C are 
TIL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used requiring no 
clocks or refreshing for operation and providing 
equal access and cycle times for ease of use. 

EDI military grade modules are constructed with 
semiconductor components which are 100% proc
essed to the test methods of MIL-STD-883 Class B, 
making them ideally suited to applications demanding 
the highest level of performance and reliability. 

Features 

512Kx4 bit, Two Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 45, 55, and 70ns 
• Low power consumption 
• Common 1/0 lines 
• TIL-compatible inputs and outputs 

32 pin DIP, 600 mil centers 
Single +5V (±10%) Supply Operation 

Pin Names 
A0-A18 
E 
W 
DQ0-DQ3 
VCC 
VSS 

Address Inputs 
Chip Enables 
Write Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 

Pin Configuration and Block Diagram 

NC 1 32 VCC 
NC 2 31 NC 

A 3 30 A 
A 4 29 A 
A 5 28 A 
A 6 27 A 
A 7 26 A 
A 8 25 A 
A 9 24 A 
A 10 23 A 

A1B-A18 ------I 
E------I 

A 11 22 NC '------' 

A 12 21 0Q3 
A 13 20 002 
E 14 19 OQ1 

NC 15 18 0Q0 
VSS 16 ..... ___ r 17 W 
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EDI EDI8M8257C 
90/100/120/150 

Module The future ••• taday. ________________ _ 

Ik rm Vllk [N] © ~ D [N] [F (Q) [ffi [M] Ik IF D (Q) [N] 
256Kx8SRAM 
CMOS, High Speed 
Module 

The EDISMS257C is a 204SK (256KxS bit) High 
Speed Static RAM module constructed using two 
ED ISS12SC (12SKxS) Static RAMs in leadless chip 
carriers on a multi-layered ceramic substrate. Func
tional equivalence to proposed monolithic (Two 
Megabit Static RAM) is achieved by utilization of an 
on-board decoder that interprets the higher order 
address (A 17) to select one of the two 12SKxS RAMs. 

The EDISMS257C is offered in a 32-pin, side
brazed DIP on 600 mil centers, adhering to JEDEC 
standards for Two Megabit pinout. 

All inputs and outputs of the EDISMS257C are 
TIL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Semiconductor components used in EDI military 
modules are processed to the latest revision of MIL
STD-SS3, Class B, making them ideally suited to 
applications demanding the highest level of perform
ance and reliability. 

Features 

256KxS bit, Two Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 90, 
100, 120, and 150ns 

• Fully Static, No Clocks 
• Data Retention Function 
• TIL-Compatible Inputs and Outputs 

32 pin DIP, 600 mil Centers 
• JEDEC Approved Pinout 

Single +5V (±10%) Supply Operation 

Pin Names 
A0-A17 
E 
IN 
G 
DQ0-DQ7 
VCC 
VSS 

Address Inputs 
Chip Enables 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 

Pin Configuration and Block Diagram 

NC 1 
A16 2 
A14 3 
A12 4 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
Al 11 
A0 12 

000 13 
001 14 
D02 15 
VSS 16 
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32 vee 
31 A15 
30 A17 
29W 
28 A13 
27 AS 
26 A9 
2S All 
24 G 
23 Al0 
22 E 
21 007 
20 006 
19 OOS 
18 D04 
17 003 

""-A16 --..., 
~DQ7 

W 
(j 

A17 ---..,-;::;,:;:;:::1 
~---L..:==::.:J 



EDI EDI8M8512C 
90/100/120/150 

Module Thefulure ... taday. ________________ _ 

IkrwVlIk[N]©~ O[N]!F©~[}¥{]1k lFO©[N] 
512Kx8SRAM 
CMOS, High Speed 
Module 

The EDI8M8512C is a 4096K (512Kx8 bit) High 
Speed Static RAM module constructed using four 
ED 188128C (128Kx8) Static RAMs in leadless chip 
carriers on a multi-layered ceramic substrate. Func
tional equivalence to proposed monolithic Four 
Megabit Static RAMs is achieved by utilization of an 
on-board decoder that interprets the higher order 
address A 17 and Ai 8 to select one of the four 
128Kx8 RAMs. 

The EDI8M8512C is offered in a 32-pin, side
brazed DIP on 600 mil centers, adhering to JEDEC 
standards for the Four Megabit pinout, allowing for 
compaitibility with future monolithics. 

All inputs and outputs of the EDI8M8512C are 
TIL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Semiconductor components used in EDI military 
modules are processed to the latest revision of MIL
STD-883, Class 8, making them ideally suited to 
applications demanding the highest level of perform
ance and reliability. 

Features 

512Kx8 bit, Four Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 90, 
100, 120, and 150ns 

• Fully Static, No Clocks 
• Data Retention Function 
• TIL-compatible inputs and outputs 

32 pin DIP, 600 mil centers 
• JEDEC Approved Pinout 

Single +5V (±10%) Supply Operation 

Pin Names 
A0-A18 
E 
W 
G 
DQ0-DQ7 
VCC 
VSS 

Address Inputs 
Chip Enables 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 

Pin Configuration and Block Diagram 

A18 1 
A16 2 
A14 3 
A12 4 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
Al 11 
A0 12 

D00 13 
DOl 14 
D02 15 
VSS 16 

32 vee 
31 A15 
30 A17 
29W 
28 A13 
27 A8 
26 A9 
25 All 
24 G 
23 Al0 
22E 
21 D07 
20 DOS 
19 D05 
18 D04 
17 D03 

AIIJ.A16 :=~~===::;-, 000-007 

W=~~==;, G 

A17-A18 ---r;::;:::, 
E----t.-==~ 
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EDI EDI8M16256C 
35/45/55/70 

Module Thefulure ... laday. ________________ _ 

Ik fQ) VlIk [N] © ~ 0 [N] [F (Q) [ffi U¥fllk 1F 0 © [N] 

256Kx16 SRAM 
CMOS, High Speed 
Module Features 

256Kx16 bit, Four Megabit Density CMOS 
Static Random Access Memory Module 

The EDI8M16256C is a 4096K (256Kx16bit) High 
Speed Static RAM module constructed using sixteen 
ED181256C (256Kx1) Static RAMs in leadless chip 
carriers on a multi-layered ceramic substrate. The 
EDI8M16256C is an upgrade from the EDI816H64C 
(1024K RAM module). Four chip select lines (one for 
each group of four RAMs) allow the user to configure 
the memory into a 256Kx16, 512Kx8 or 1024Kx4 or
ganization. 

• Fast Access Times of 35, 45, 55, and 70ns 
• Customer Configured Memory as 256Kx16, 

512Kx8, or 1024Kx4 

The EDI8M16256C is offered in a 4B-pin, 900 mil 
center sidebraze DIP to take advantage of the 
compact leadless chip carriers. This enables Four 
Megabits of Static RAM memory to be placed in less 
than 2.2 square inches of board space. 

All inputs and outputs of the EDI8M16256C are 
TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Semiconductor components used in EDI military 
modules are processed to the latest revision of MIL
STD-883, Class B, making them ideally suited to 
applications demanding the highest level of perform
ance and reliability. 

• Fully Static, No Clocks 
• TTL-Compatible Inputs and Outputs 

48 pin Dual-in-line Package 
• Multiple Power Pins for Maximum 

Noise Immunity 
Single +5V (±10%) Supply Operation 

Pin Names 
A0-A17 
E1-E4 
WL-WH 
D00-D015 
VCC 
VSS 

Address Inputs 
Chip Enables 
Write Enables 
Data Input/Output 
Power (+5V+10%) 
Ground 

Pin Configuration and Block Diagram 
VSS 1 

NO 2 
A0 3 
AI 4 
A2 5 
Wi: 6 

48 vee 
47DQ0 
46 DOl 
45 D02 
44003 
43 E1(0-3) 
42 A3 

E1(0.3) -(:Ril====il===~~==::;ll 

E2(4-7) 7 
004 8 
005 9 
DOS 10 
00711 
VSS 12 

A9 13 
Al0 14 
AllIS 
A12 16 
A13 17 

_ WH18 
E4(12·15) 19 

0012 20 
0013 21 
0014 22 
0015 23 
vee 24 

41 A4 
40 AS 
39 AS 
38 A7 
37 AS 
36 vee 
35 D08 
34 D09 
33 DOlO 
32 QPll 
31 E3(8-11) 
30 A14 
29 A15 
28 A16 
27 A17 
26 NO 

'--_--' 25 VSS 
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AflJ·A17 

E2(4·7) ~~~==~~===~~==::;ll 
WI. 

WH 

E3(8-11) ~~if:===~===~r===~ 

E4(12·15) -~if:===~===~r===~ 

0Q3 

007 

0011 

0015 



~EDI 

16Kx16 Static RAM 
CMOS, High Speed 
Module 

TheEDH816H16C isa256Kbithigh speed CMOS Static 
RAM module based on four 16Kx4 Static RAMs in 
lead less chip carriers, mounted on a multilayered 
ceramic substrate. 

The 36 pin vertical dual-in-line package (100 mil 
centers) provides high density in addition to fast access 
times of 25, 35, and 45 ns. 

All inputs and outputs are TTL compatible and operate 
from a single 5 volt supply. 

EDI Military Modules are constructed using 
semiconductor components which have been 100% 
screened to the test methods of MIL-STD-883C, Class 
B. 

Pin Configuration 
and Block Diagram 

Pin Names 

~0-A13 
E 
W 
G 
D00-D015 
vee 
vss 

(2) 

000 1 
001 2 
D02 3 
003 4 
A0 5 
Al 6 
A2 7 
A3 6 
A4 9 
AS 10 
A611 
A712 

DQ4 13 
00514 
DQ6 15 
D0716 

E17 
VSS 18 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 

36 vee 
35 oa15 
34 oa14 
33 oa13 
32 oa12 
31 VSS 
30 A13 
29 A12 
28 All 
27 Al0 
26 A9 
25 AS 
24 oal1 
23 oal0 
22 DQ9 
21 DQ6 
20 Vi 
19 <r 

Data Input! Data Output 
Power (+5V±l 0%) 
Ground 

EDH816H16C25135145 
High Speed 256K SRAM Module 

Features 

16Kx16 bit CMOS Static 
Random Access Memory Module 

• Access Times 25, 35, and 45ns 
• Fully Static, No Clocks 
• Inputs and Outputs Direc~y TTL Compatible 
• 36 Pin Vertical Dual-in-line Package, 100 mil 

centers 
Ideal for: 

• Bit Slice Micro Code 
• Cache Memory 
• Long Word Applications 

Single +5V (±10%) Supply Operation 

OOO-OQ3 

0Q4-007 

OOB-OOll 

0012-0015 
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Absolute Maximum Ratings* 

Voltage on any pin relative to VSS ................. -0.3V to 7.0V 
Operating Temperature TA (Ambient) 

Commercial ................................. OCC to +70cC 
Military ..................................... -55°C to + 125cC 

Storage Temperature (Ambient'Ceramic). ·65°C to + 150°C 
Power Dissipation .................................................... 2 Watts 
Output Current ......................................................... 20 mA 

'Stress greater than those isted under "Absolute Maximum Ratings" may 
cause permanent damage to the de'lice. This is a stress rating only and 
functional cperation 01 the device at these or any other conditions greater 
than those incieated in the cperational sections 01 this specification is not im
pied. Exposureto absolute maximum rating conditions for extended periods 
may aIIect reiability. 

DC Electrical Characteristics 
(TA = O°C to +70°C or -55°C to + 125°C; vee = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICCl 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 .- 6.0 V 

Input Low Voltage VIL -0.3 _. 0.8 V 

AC Test Conditions 
Input Pulse Levels ................................................... VSS to 3.0V 
Input Rise and Fall Times ...................................................... 5ns 
Input and Output Timing Levels ........................................... 1.5V 
Output Load ..................................................... lTTL. CL = 30pF 

(note: For TEHQZ and TWLQZ; eL = 5pF) 

Conditions Min Typ' Max Units 

W. E = VIL. 11/0 = OmA .. 240 440 mA 

Standby (TTL) Power Supply Current ICC2 E~ VIH. VIN :s; VIL or VIN ~ VIH .. 40 65 mA 

Input Leakage Current ilL VIN = OV to vee .. -- 10 ~ 

Output Leakage Current 10L V I/O = OV to vee. E=VIH -- -- 10 ~ 
Output High Voltage VOH IOH=-4.0mA 2.4 -- _. V 

Output Low Voltage VOL IOL=8.0mA -. -- 0.4 V 

'Typical: TA = 25°C. vee = 5.0V 

Truth Table Capacitance 
(f=1.0MHz. VIN=Vee or VSS) 

E W G Mode Output Power 

H X X Standby HIGHZ ICC2.ICC3 
Parameter Sym Max Unit 

L H H Output Deselect HIGHZ ICC1 Input Capacitance CI 50 pF 

L H L Read DOur ICC1 Input Capacitance Control Lines CC 35 pF 

L L X Write DIN ICC1 Output Capacitance CO 25 pF 

These parameters are sampled. not 100% tested. 

76 EDH816H16C25135145 Rev. 1.0 1/89 (2) 



AC Characteristics 
Read Cycle 
(TA = oDe to +70De or -55De to + 125De; vee = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVOV 

Chip Enable Access Time TElOV 

Chip Enable to Output in low Z (1) TElOX 
Output Enable to Output Valid TGlOV 

Output Enable to Output in low Z TGlOX 

Chip Enable to Output in High Z (1) TEHOZ 

Output Hold from Address Change TAVOX 
Chip Enable to Power Up (1) TPU 
Chip Disable to Power Down (1) TPD 
Note 1: Parameter guaranteed, but not tested. 

ReadCrffeJ 
W High; G, E Low 

A 

a 

Read Cycle 2 
WHigh 

A Xl 

E \\\\\\~ 

--
... 
... 
..oIL 

... TAVAV 

Xl ADDRESS 1 

... TAvav .. 

MMJi. 

TAVOV 

TElav 

TElOX ... ... 
G \ \ \ \ \ \ \ \ \ \ \ \ \~ 

... TGlOV 

..... TGlOX ... 

.. 

.. 
• 

.. 
o .xxxxx, 

E Power Down Function 

25ns 35ns 45ns 
Min Max Min Max Min Max Units 

25 35 45 ns 

25 35 45 ns 

25 35 45 ns 

5 5 5 ns 

15 20 25 ns 

5 5 5 ns 

10 15 15 ns 

5 5 5 ns 

0 0 0 ns 
25 35 45 ns 

~ ADDRESS 2 XX 
... TAVQX .. 

DATA 1 rxxxx DATA 2 XXXXX 

TAVAV .. 
tx 

~/ / / / / / / / / / / / / / / / / / / 
... TEHOZ .. -
~/ / / / / / / / / / / / / V///JL 
... TGHOZ .. 

XX 

~c ~ __ l-_-__ -~~-~-__ -__ -~-~-------t TPD 

1---
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AC Characteristics 
Write Cycle 
(TA = ooe 10 +70oe or -55°C 10 + 125°C; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHOX 

Note 1: Parameler guaranleed, bul nollesled. 
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Min 

25 

20 

20 

0 

0 

20 

20 

20 

20 

0 

0 

0 

0 

15 

15 

5 

25ns 35ns 45ns 

Max Min Max Min Max Units 

35 45 ns 

30 40 ns 
~ 

30 40 ns 

0 0 ns 

0 0 ns 

25 35 ns 

25 35 ns 

25 35 ns 

25 35 ns 

0 0 ns 

0 0 ns 

0 0 ns 

0 0 ns 

10 10 15 ns 

15 20 ns 

15 20 ns 

5 5 ns 
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Write Cycle 1 
W Controlled 

A 

E \\\\\\\\' 

W 

D 

o 

Write Cycle 2 
E Controlled 

A 

... 

... 
~\ \~ 

... 

TAVWL ,\V 
t.... .. -

... 

• TAVEL 

... 

TAVAV 
~ .. 

TELWH --.. 
I I I I I I, 'I I I I I I I I I I I II 

TAVWH .. .... TWHAX .. 

.... TWLWH ... 

.... TDVWH .. • TWHDX .. 
x xx .xx .J(X DATA VALID ~)(XXXX ,xxx .xx 

.... TWLOZ .. TWHOX 
~ - .... .. 

HIGHZ 
XXX XXX X xxxxxx .XXXXXXX 

TAVAV ... 

.. r.... TELEH ... 
-\: 
I TAVEH ... ... TEHAX ... 

• TWLEH .. 
W \\\\\\\\\\\\\\\\\\\\\\\ IIIIII 'I I I I I I I I I I I II 

... TDVEH ... • TEHDX .. 
D XXXXXxXX~ DATA VALID rXXXXXXXXXXXXX 

TWLOZ • .. 
o __________________________ ~~----H_~_H_Z----------------------
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~EDI EDIBMB64C50160170lBO 
High Performance 512K SRAM Module 

64Kx8 Static RAM 
CMOS, Module 

The EDI8M864C is a 512K b~ CMOS Static RAM 
based on two 32Kx8 Static RAMs in leadless chip 
carriers mounted on a multi-layered ceramic substrate. 
The EDI8M864C has an on-board decoder circuit that 
interprets the higher order address to select one of the 
32Kx8 Static RAMs. All inputs and outputs are TIL 
compatible and operate from a single 5V supply. Fully 
asynchronous, the EDI8M864C requires no clocks or re
freshing for operation. 

EDI Military Modules are constructed using semicon
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C,Class B., making 
them ideally suited to applications demanding the high
est level of performance and reliability. 

Pin Configuration 
and Block Diagram 

Features 

64Kx8 bit CMOS Static 
Random Access Memory 

• Access Times SO, 60,70, and SOns 
• Data Retention Function 
• TTL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

Jedec Approved Pinout 
• 32 Pin Dual-in-line Package 

Single +5V (±10%) Supply Operation 

NC 1 [ P 32 VCC A0-A14 
NC 2 [ P 31 A15 

A14 3 [ P 30 NC 
A12 4 [ p29 W 

A7 5 [ P 28 A13 
A8 6 [ P 27 AS 
AS 7 [ P 26 A9 
A4 8 [ E 25 All 
A3 9 [ P24 G 
A2 10 [ P 23 Al0 
Al 11 [ P 22 E 
A012 [ P 21 C07 

COO 13 [ P 20 COO 
COl 14 [ P 19 COS 
CO2 15 [ P 18 CQ4 
VSS 16 [ P 17 C03 

Pin Names 

~0-A15 
E 
W 
G 
DOO-DQ7 
vee 
vss 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data InputlOutput 
Power (+5V±10%) 
Ground 
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DQ0-DQ7 
W 
G 

'--- ---
'--- '---

I I 
A15 

E DECODER 

I 
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Absolute Maximum Ratingst 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Commercial .................................. O°C to +70°C 
Military ..................................... -55°C to + 125°C 

Storage Temperature (AmbienVCeramic).-65°C to + 150°C 
Power Dissipation ..................................................... 1 Watt 
Output Current ......................................................... 20 rnA 

'S!IIISS greater than those !sIed under 'Absolute Maximum Ratings" may 
cause permanent damage to the de'lice. This is a stress rating only and 
functionaillperation 01 the device at these or any other conditions greater 
than those indicated in the Ilperational sections 01 this specification is not im
pied. Exposure to absolute maximum rating conditions lor extended periods 
may affect re!ability. 

DC Electrical Characteristics 
(TA = O°Cto +70°C or-55°e to +125°e; vee = 5.0V±10%) 

Parameter Sym 

Operating Power Supply Current ICCl 

Standby (TIL) Power Supply Current ICC2 

Full Standby Power Supply Current ICC3 

Input Leakage Current ilL 

Output Leakage Current 10L 

Output High Voltage VOH 

Output Low Voltage VOL 

'Typical: TA = 25°e, vee = 5.0V 

Truth Table 

G E W Mode Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- 0.8 V 

AC Test Conditions 
Input Pulse Levels ............................................................ VSS to 3.0V 
Input Rise and Fall Times ............................................................... 5ns 
Input and Output Timing Levels .................................................... 1.5V 
Output Load.: ........................................................ 1 TIL, CL = 30pF 

(nole: For TEHOZ,TGHOZ and TWLOZ, eL = 5pF) 

Conditions Min Typ' Max Units 

W, E = VIL, 11/0 = OrnA, Min Cycle -- 70 120 mA 

E~VIH -- 15 40 mA 

E~VCC-0.2V -- 1 5 rnA 

VIN ~VCC..Q.2V or VIN~.2V 

VIN = OV to vcc -- -- 10 !lA 
V 110= OVto VCC -- -- 10 !lA 

10H= -1.0mA 2.4 -- -- V 

IOL=2.1mA -- -- 0.4 V 

Capacitance 
(1=1.0MHz. VIN=vee or VSS) 

Parameter Max Units 
X H X Standby HighZ ICC2,ICC3 

Sym 

H L H Output Deselect HighZ ICCl 
Input Capacitance 
(Except DO Pins) CI 50 pF 

L L H Read DOUT ICCl Capacitance Control (DO Pins) cOla 43 pF 
X L L Write DIN ICCl Input Capacitance Control Lines (E) CC 10 pF 

Input Capacitance W Line CW 50 pF 

These paramelers are sampled, noll 00% lesled. 
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AC Characteristics 
Read Cycle 
(TA = O°C to +70°C or -55°C to + 125°C; VCC = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVQV 

Chip Enable Access Time TELQV 

Chip Enable to Output in Low Z (1) TELQX 

Output Enable to Output Valid TGLQV 

Output Enable to Output in Low Z (1) TGLQX 

Chip Enable to Output in High Z (1) TEHQZ 

Output Enable to Output In High Z (1) TGHQZ 

Output Hold from Address Change TAVQX 

Note 1: Parameter guaranteed, but not tested. 

Read Cr£!e...J 
W High; G, E Low 

A 

Q 

Read Cycle 2 
WHigh 

A x: 

\\\\W 

~ 

.. 
.... 

... TAVAV 

)G ADDRESS 1 

.... TAVQV ... 

~ 

TAVQV 

TELQV 

.... - TELQX ... 
I 

G \\\\\\\\\\\\\' 

... TGLQV 

.... TGLQX ... 

... 

.. 

... 

... 
~ 

Q ')(XXXX~ 
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5Ons· 60ns 70ns SOns 

Min Max Min Max Min Max Min Max Units 

50 60 70 80 ns 

50 60 70 80 ns 

50 60 70 80 ns 

30 30 30 30 ns 

40 40 45 50 ns 

10 10 10 10 ns 

25 25 25 30 ns 

25 25 25 30 ns 

10 10 10 10 ns 

'Available 10 Commercial Temperature Range Only 

~ ADDRESS 2 XX .. TAVQX ... 
DATA 1 OOO<X DATA 2 xxxxx. 

TAVAV .. 
~ 

~IIIIIIIIIIIIIIII/// 

.... TEHQZ ... 

~II/IIIIII//L/ VL//// 
... TGHQZ ... 

XX 

(2) 



AC Characteristics 
Write Cycle 
(TA = ODC to +70DC or ·55DC to + 125DC; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHQX 

Note 1: Parameter guaranteed, but not tested. 

(2) 

SOns' 

Min Max 

50 

45 

45 

20 

0 

45 

45 

40 

40 

5 

5 

5 

5 

0 25 

25 

25 

0 

60ns 70ns SOns 

Min Max Min Max Min Max Units 

60 70 80 ns 

55 60 70 ns 

55 60 70 ns 

20 20 20 ns 

0 0 0 ns 

55 60 70 ns 

55 60 70 ns 

50 55 60 ns 

50 55 60 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

0 25 0 30 0 35 ns 

25 30 35 ns 

25 30 35 ns 

0 0 0 ns 

'Available in Commercial Temperature Range Only 
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Write Cycle 1 
W Controlled 

A 

E \\\\\\\\\\ 

• 

-'~ 
~\\ \\ \"\- ~ 

I 

..... 

TAVAV 

TELWH 

TAVWH 

.... TWLWH 
W .... TAVWL ...... t\\) 

D x ,xxxxxxxx 
.... TWLOZ • 

o 

Write Cycle 2 
E Controlled 

A 

.... 

.. 

.. 
TAVEL ... .... ... 

TAVEH 

w \\\\\\\\\\\\\\\\\\\\\\\V 

D 

o 
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:x ,x 

TAVAV 

TELEH .. 
.. .... 

... TWLEH 
~ 

.... TDVEH • .. 
IXXXXXX; DATA VALID 

jWLOt 
HIGHZ 

... 
,-

...... .. IIIII rllill 

• ... JWHAX .. 

... . 
• TDVWH ... ....TWHDX ... 

DATA VALID ~xxxxx 

HIGHZ 
]VHOX .. 

xxxxxxx 

.. 

TEHAX • 

flJIIIIIII '/ / / / / / / / / / / / / 
TEHDX .. 

[XX :xxx :xxx 
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Data Retention Characteristics 
(TA = O°C to +70°C or ·55°C to + 125°C) 

Characteristic 

Data Retention Voltage 

Data Retention Quiescent Current 

Chip to Data Retention Time 

Operation Recovery Time 

"Read Cycle Time 

Data Retention 
E Controlled 

vee 

Sym 

VDD 

ICCDR 

TCDR 

TR 

... TCDR .. 

E ////~ 

(2) 

Test Conditions 

VDD=2.0V 
-
E~VDD·0.2V 

VIN ~VDD·0.2V 

orVINsO.2V 

Data Retention Mode 

E~VDD-O.2V 

Min Typ Max Unit 

2 .. .. V 

.. 300 1200 IlA 
0 .. .. ns 

TAVAV" .. .. ns 

.... TR .. 

.. ~\\\~ 
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~EDI EDIBMB64C90110011201150 
High Performance 512K SRAM Module 

64KxB Static RAM 
CMOS, Module Features 

64Kx8 bit CMOS Static 
Random Access Memory 

The EDI8M864C is a 512K bit CMOS Static RAM 
based on two 32Kx8 Static RAMs in lead less chip 
carriers mounted on a multi-layered ceramic substrate. • Access Times 90,100,120, and 150ns 

• Data Retention Function The EDI8M864C has an on-board decoder circuit that 
interprets the higher order address to select one of the 
32Kx8 Static RAMs. 

• TTL Compatible Inputs and Outputs 

All inputs and out puts are TTL compatible and operate 
from a single 5V supply. Fully asynchronous, the 
EDI8M864C requires no clocks or refreshing for opera
tion. 

EDI Military Modules are constructed using semicon
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 

Pin Configuration 
and Block Diagram 

• Fully Static, No Clocks 
Jedec Approved Pinout 

• 32 Pin Dual-in-line Package 
Single +5V (±10%) Supply Operation 

NC 1 
NC 2 

A14 3 
A12 4 

A7 5 

A0-A14 
D00-D07 

W 
G 

A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
A111 
AflJ 12 

32 VCC 
31 A15 
30 NC 
29 W 
28 A13 
27 A8 
26 A9 
25 A11 
24 G 
23 A10 
22 E 
21 D07 
20 DOS 
19 DOS 
18 DQ4 
17 DOO 

0--'-- 0--'--

Doo 13 
D0114 
D0215 
VSS 16 

Pin Names 

~0-A15 
E 
W 
G 
DQ0-DQ7 
vee 
vss 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data InpuVOutput 
Power (+5V±10%) 
Ground 
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A15 
E 

'---

TI I 
I DECODER 
I 

0---
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS .................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Commercial .................................. ODC to +70DC 
Military ...................................... -55DC to + 125DC 

Storage Temperature (Ambient/Ceramic) . -65DC to + 150DC 
Power Dissipation ...................................................... 1 Watt 
Output Current .......................................................... 20 mA 

'Stress greater than those isted under "Absolute Maximum Ratings' may 
cause permanent damage to the devioe. This is a stress rating only and 
fundional operation 01 the devioe at these or any other oonditions greater 
than those indicated in the operational sections of this specification is not im
pied. Exposure to absolute maximum rating oonditionsfor extended periods 
may affed refiability. 

DC Electrical Characteristics 
(TA = ODC to +70De or -550 to + 125De; vee = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICC1 

Standby (TTL) Power Supply Current ICC2 

Full Standby Power Supply Current 1CC3 

Input Leakage Current ilL 

Output Leakage Current IOL 

Output High Voltage VOH 

Output Low Voltage VOL 

'Typical: TA = 25De. vee = 5.0V 

Truth Table 

G E W Mode Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- 0.8 V 

AC Test Conditions 
Input Pulse Levels ............................................................ VSS to 3.0V 
Input Rise and Fall Times ............................................................... 5ns 
Input and Output Timing Levels .................................................... 1.5V 
Output Load ....................................................... 1TTL. CL =100pF 

(note: For TEHQZ.TGHQZ and TWLQZ. eL = SpF) 

Conditions Min Typ' Max Units 

W. E = VIL.II/O = OmA. Min Cycle -- 70 95 mA 

-e-~ VIH -- 5 15 mA 

E~VCC-0.2V -- 0.5 1.5 mA 

VIN ~ VCC-0.2V or VIN ~ 0.2V 

VIN = OV to VCC -- -- 10 JlA 
V VO = OV to vcc -- -- 10 JlA 

IOH=-1.0mA 2.4 -- -- V 

IOL=2.1mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

X H X Standby HighZ ICC2.ICC3 
Parameter Sym Max Unit 

H L H Output Deselect HighZ ICC1 Input Capacitance 
(Except DO Pins) CI 50 pF 

L L H Read DOUT ICC1 
Capacitance Control (DO Pins) COlO 43 pF 

X L L Write DIN ICC1 
Input Capacitance Control Lines (E) CC 10 pF 

Input Capacitance W Line CW 50 pF 

These parameters are sampled. not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA - ooe to +70oe or ·55°e to + 125°C; vee = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVOV 

Chip Enable Access Time TELOV 

Chip Enable to Output in low Z (1) TElOX 

Output Enable to Output Valid TGlOV 

Output Enable to Output in low Z (1) TGlOX 

Chip Enable to Output in High Z (1) TEHOZ 

Output Enable to Output in High Z(1) TGHOZ 

Output Hold from Address Change TAVOX 

Note 1: Parameter guaranteed, but not tested. 

Read Cy£Je.J 
W High; G, E Low 

A 

a 

Read Cycle 2 
WHigh 

A Xi 

\\\\\\' 

... 

:... 

--

.... TAVAV 

Xl ADDRESS 1 

.... TAVOV .. -
XX'IX'N 

TAVOV 

TElOV 

... TElOX ... 
G ~\\\ \ \ \ \ \ \ \ \' 

-- TGlOV 

... TGlOX .. 

... 
~ 

.... 

.... 

.... 

a ~)('X"X'XX3 
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90ns 100ns 120ns 1SOns 

Min Max Min Max Min Max MIn Max Units 

90 100 120 150 ns 

90 100 120 150 ns 

90 100 120 150 ns 

30 30 30 30 ns 

50 50 60 70 ns 

10 10 10 10 ns 

30 30 40 50 ns 

30 30 40 50 ns 
10 10 10 10 ns 

~ ADDRESS 2 XX 
... TAVOX .. 

DATA 1 ~ DATA 2 xxxxx 

TAVAV .. 
~ 

IX. 

~I I I I I I I I I I I I I I I I 1/1 

...... TEHOZ .... - ~ 

~/I /I /I /I /I /II '/1/11 

...... ~ TGHOZ ... 

)()( 

(2) 



AC Characteristics 
Write Cycle 
(TA = ooe to +70oe or ·55Cto +125°e; vee = s.ov ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in HighZ(1) TWLQZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHQX 

Note 1: Parameter guaranteed, but not tested. 

(2) 

90ns 

Min Max 

90 

80 

80 

20 

0 

80 

80 

60 

60 

0 

20 

0 

20 

0 35 

35 

35 

0 

100115 120ns 150115 

Min Max Min Max Min Max Units 

100 120 150 ns 

80 90 110 ns 

80 90 110 ns 

20 20 20 ns 

0 0 0 ns 

80 90 110 ns 

80 90 110 ns 

60 70 80 ns 

60 70 80 ns 

0 0 0 ns 

20 20 20 ns 

0 0 0 ns 

20 20 20 ns 

0 35 0 35 0 45 ns 

35 40 50 ns 

35 40 50 ns 

0 0 0 ns 
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Write Cycle 1 
W Controlled 

A 
.... 

L ... 
E \\\\\\\\\\' ,\\\\\.l!\ 

w 

o 

o 

Write Cycle 2 
E Controlled 

A 

.... 

... 

... 

I ... 

... TAVWL_ .. 
~ -

TAVEL 

TAVEH 

TAVAV 

TELWH 

TAVWH 

... TWLWH 
,\V 

xxxxxxxxxx 

... TWLOZ --.. 
x ,xx 

TAVAV 

.. ... TELEH .--. 
~ -

.. ... 
... TWLEH .. w \\\\\\\\\\\\\\\\\\\\\\\\ 

I..oi TDVEH --. .... 
o I Y'I.'lY.'l'f:. DATA VALID 

..lWLO~ 

o HIGHZ 
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.. 
~ 

~ 
~ l1LLL 'JLLLL .. ... TWHAX ~ 

~ -
• 

... TDVWH .. ... TWHDX --.. 

DATA VALID ,xx.),x 

HIGHZ 
J;.WHOX .. 

.xxuxu 

--.. 

TEHAX .. 
1111111111 [IIUJ I1IJ IIJI 

TEHDX --. 
,xxxx ,xxxxx 

(2) 



Data Retention Characteristics 
(TA =O°C to +70°C or-55°C to +12S0C) 

Characteristic Sym Test Conditions Min Typ Max Unit 

Data Retention Voltage VDD VDD=2.0V 2 -- -- V 

Data Retention Quiescent Current ICCDR E~VDD-0.2V -- 300 750 IJA 
Chip Disable to Data Retention Time TCDR VIN ~ VDD -0.2V 0 -- -- ns 

Operation Recovery Time TR orVINsO.2V TAVAV' -- -- ns 

'Read Cycle Time 

Data Retention 
E Controlled 

~ 
Data Retention Mode .. 

VCC 4.5V 4.5V . 
VDD .-. . 

~----------------------------~ 

... TCDR .. ... TR .. 

E ///& E~VDD.(J.2V .:l ~\\\~ 
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~EDI 

12BKxB Static RAM 
CMOS, Module 

The EDI8M8128C is a 1024K bit CMOS Static RAM 
based on four 32Kx8 Static RAMs in leadless chip 
carriers mounted on a multi-layered ceramic substrate. 
The EDI8M8128C has an on-board decoder circuit that 
interprets the higher order address to select one of the 
32Kx8 Static RAMs. All inputs and outputs are TTL 
compatible and operate from a Single 5V supply. Fully 
asynchronous, the EDI8M8128C requires no clocks or 
refreshing for operation. 

EDI Military Modules are constructed using semicon
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 

Pin Configuration 
and Block Diagram 

EDIBMB12BC50160170lBO 
High Speed Megabit SRAM Module 

Features 

128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 50, 60, 70, and 80ns 
• Data Retention Function 
• TTL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

Jedec Approved Pinout 
• 32 Pin Dual-in-Iine Package 

Single +5V (±10%) Supply Operation 

NC 1 
A16 2 
A14 3 
A12 4 

32 VCC 
31 A15 
30 NC 
29 Vi 
28 A13 
27 A8 
26 A9 
25 A11 
24 G 
23 A10 
22 E 
21 D07 
20 DQ6 
19 D05 
18 DQ4 
17 D03 

A0-A14 ---+-----_ _, 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A210 
A1 11 
A012 

00013 
001 14 
00215 
VSS 16 

Pin Names 

~0-A16 
E 
W 
G 
DQ0-DQ7 
vee 
vss 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data InputlOutput 
Power (+5V±10%) 
Ground 
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000-007 ---.+-____ --, 
IN_~~+_------~ G_ .... I-++-___ _, 

A15-A16 -----I 
"E-----t 
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Absolute Maximum Ratings~ 

Voltage on any pin relative to VSS .................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Commercial .................................. O°C to +70°C 
Military ...................................... -55°C to + 125°C 

Storage Temperature (Ambient/Ceramic). -65°C to + 150°C 
Power Dissipation ...................................................... 1 Watt 
Output Current. .......................................................... 20 mA 

'Stress greater than those tisted under 'Absolute Maximum Ratings' may 
cause permanent damage to the dellice. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational seclions of this specification is not im
pied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reiability. 

DC Electrical Characteristics 
(TA = O°C to +700e or-55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICCl 

Standby (TTL) Power Supply Current ICC2 

Full Standby Power Supply Current ICC3 

Input Leakage Current ilL 

Output Leakage Current IOL 

Output High Voltage VOH 

Output Low Voltage VOL 

'Typical: TA = 25°e, vee = 5.0V 

Truth Table 

G E W Mode Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- O.S V 

AC Test Conditions 
Input Pulse Levels ............................................................ VSS to 3.0V 
Input Rise and Fall Times ............................................................... 5n5 
Input and Output Timing Levels .................................................... 1.5V 
Output Load .............................................................. lTTL, CL = 30pF 

(note: For TEHQZ,TGHQZ and lWLQZ, eL = SpF) 

Conditions Min Typ* Max Units 

W, E = VIL, IVO = OmA, Min Cycle -- 70 120 mA 

E~VIH -- 20 75 mA 

E~VCC-0.2V -- 4 10 mA 

VIN ~ VCC-O.2V or VIN ~ 0.2V 

VIN = OV to vee -- -- ±10 JlA 
V VO = OV to VCC -- -- ±10 JlA 

IOH=-1.0mA 2.4 -- -- V 

IOL=2.1mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

Parameter Max Units 
X H X Standby HighZ ICC2,ICC3 

Sym 

H L H Output Deselect HighZ ICCl 
Input Capacitance 
(Except DO Pins) CI 50 pF 

L L H Read OOUT ICCl Capacitance Control (DO Pins) COlO 43 pF 
X L L Write DIN ICCl Input Capacitance Control Lines (E) CC 10 pF 

Input Capacitance W Line CW 50 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = O°C to +7ooC or -55°C to + 125°C; VCC = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVOV 

Chip Enable Access Time TElOV 

Chip Enable to Output in low Z (1) TElOX 

Output Enable to Output Valid TGlOV 

Output Enable to Output in low Z (1) TGlOX 

Chip Enable to Output in High Z (1) TEHOZ 

Output Enable to Output in High Z (1) TGHOZ 

Output Hold from Address Change TAVOX 

Nole 1: Parameler guaranleed, bul nollesled. 

Read Cy£Je..J 
W High; G, E Low 

A 

o 

Read Cycle 2 
WHigh 

A Xl 

E \\\\\V 

..... 
~ 

... 

... -

... TAVAV 

)G ADDRESS 1 

..... TAVOV .. 

xxxxx, 

TAVOV 

TElOV 

TElOX .. 
G \ \\ \\ \ \\ \ \ \ \ \J 

... TGlOV 

..... TGlOX ... 

.. 

.... 

.. 
o .xxxxx~ 

94 EDI8M8128C50160170180 Rev. 1.1 1189 

SOns' 60ns 70ns 80ns 

Min Max Min Max Min Max Min Max Units 

50 60 70 80 ns 

50 60 70 80 ns 

50 60 70 80 ns 

30 30 30 30 ns 

40 40 45 50 ns 

10 10 10 10 ns 

25 25 25 30 ns 

25 25 25 30 ns 

10 10 10 10 ns 

"Available in Commercial Temperature Range Only 

~ ADDRESS 2 xx 
..... TAVax ... 

DATA 1 e<XXX DATA 2 XXXXX 

TAVAV .. 
~ 

\X 

~I I I I I I I I I I I I J I I I I I I 
... TEHOZ ... 

~I I I I I I I / I I I I / '11111 
..... TGHOZ .. 

XX 
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AC Characteristics 
Write Cycle 
(TA = ODC to +70DC or -55DC 10 + 125DC; VCC = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 
-

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in HighZ(l) TWLOZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 0 

End of Write (1) TWHOX, 

Note 1: Parameter guaranteed, but not tested. 

(2) 

SOns' 

Min Max 

50 

45 

45 

20 

0 

45 

45 

40 

40 

5 

5 

5 

5 

0 25 

25 

25 

60ns 70ns SOns 

Min Max Min Max Min Max Units 

60 70 80 ns 

55 60 70 ns 

55 60 70 ns 

20 20 20 ns 

0 0 0 ns 

55 60 70 ns 

55 60 70 ns 

50 55 60 ns 

50 55 60 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

0 25 0 30 0 35 ns 

25 30 35 ns 

25 30 35 ns 

0 0 0 ns 

'Available in Commercial Temperature Range Only 
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Write Cycle 1 
W Controlled 

A 

E \\\\\\\\\\ 

TAVAV ... 
I .. TELWH 

k\ \ \ \ \-\: 
I 

TAVWH .. 
.... TWLWH 

W 

o 

a 

Write Cycle 2 
E Controlled 

A 
--
... 
... 

... TAVWL • t\\~ 
~ 

... 

TAVEL .. ... 
TAVEH 

.... 

:xx :xx :x 

TWLaz --~ 
x :xxxxxxxx 

TAVAV 

TELEH .. 
.. ... 

TWLEH --.. w \\\\\\\\\\\\\\\\\\\\\\\~ ~ r 

I.". TOVEH ---. .. 
o I x [X OATA VAllO 

..lWLa~ 

a HIGHZ 
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--
--.. 

LaLL 'LLLiL 
_ .. _TWHAX --.. 

.. 
.. TOVWH • ...TWHOX • 

OATAVALIO .1.1. 

HIGHZ 
:!,WHOX. 

.""""""" 

• 

TEHAX .. 
IIIIIIIIII rLl---'LIJffJLIJ1 

TEHOX ---. 
["""""""""" 

(2) 



Data Retention Characteristics 
(TA =O°Clo +70°C or -55°C 10 +125°C) 

Characteristic 

Data Retention Voltage 

Data Retention Quiescent Current 

Chip Disable to Data Retention Time 

Operation Recovery lime 

'Read Cycle Time 

Data Retention 
E Controlled 

VCC 

Sym 

VDD 

ICCDR 

TCDR 

TR 

.... TCDR .. 

E /////h 

(2) 

Test Conditions 

VDD=2.0V 

E~VDD-0.2V 

VIN ~VDD-O.2V 

orVIN~.2V 

Data Retention Mode 

E~VDDoO.2V 

Min Typ Max Unit 

2 -- -- V 

-- 900 2500 ~ 
a 00 -- ns 

TAVAV' -- -- ns 

..... TR .. 

~~\\\\\ 
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~EDI EDIBMB12BCIP90110011201150 
High Performance Megabit SRAM Module 

128Kx8 Static RAM 
CMOS, Module 

The EDI8M8128C/P is a 1024K bit CMOS Static RAM 
based on four 32Kx8 Static RAMs in leadless chip 
carriers mounted on a multi-layered ceramic substrate. 

The Military screened product is available in both Stan
dard (C) and Low Power (P) versions. 

The EDI8M8128C/P has an on-board decoder circuit 
that interprets the higher order address to select one of 
the 32Kx8 Static RAMs. 

All inputs and out puts are TTL com patible and operate 
from a single 5V supply. Fully asynchronous, the 
EDI8M8128C/P requires no clocks or refreshing for 
operation. 

EDI Military Modules are constructed using semicon
ductor components which have been 100% processed 
to the test methods of MIL-STO-883C, Class B. 

Pin Configuration 
and Block Diagram 

Features 

128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 90, 100, 120, and 150ns 
• Data Retention Function 
• TTL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

Jedec Approved Pinout 
• 32 Pin Dual-in-line Package 

Single +5V (±10%) Supply Operation 

NC 1 
A16 2 
A14 3 
A12 4 

32 VCC 
31 A15 
30 NC 
29 IW 
28 A13 
27 AS 
26 A9 
25 A11 
24 G 
23 A10 
22 E 
21 007 
20 DQ6 
19 D05 
18 DQ4 
17 DQ3 

A0-A14 ___ .... _____ -. 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A210 
A1 11 
A012 

D0013 
00114 
00215 
VSS16 

Pin Names 

~0-A16 
E 
'!! 
G 
DQ0-DQ7 
VCC 
VSS 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data InpuVOutput 
Power (+5V±100/0) 
Ground 
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D~D07--~~-----~ 
IW_~~~---~ 
13-~r+~~~--~ 

A15-A16 ----f 
E-----f 
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS .................. ·0.5V to 7.0V 
Operating Temperature TA (Ambient) 

COmmercial ................................... O°C to +70°C 
Military ...................................... -55°C to + 125°C 

Storage Temperature(AmbientlCeramic) .. -65°C to + 150°C 
Power Dissipation ...................................................... 1 Watt 
Output Current .......................................................... 20 mA 

'8tl'9SS greater than those fisted under' Absolute Maximum Ratings' may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im· 
pied. Exposure to absolute maximum rating conditions for extended periods 
may affect re&abilily. 

DC Electrical Characteristics 
(TA = O°C \0 +70°C or -55°e \0 + 125°C; vee = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICCl 

Standby (TTL) Power Supply Current ICC2 

Full Standby Power Supply Current ICC3 

Input Leakage Current ilL 

Output Leakage Current 10L 

Output High Voltage VOH 

Output Low Voltage VOL 

'Typical: TA = 25'e, vee = 5.0V 

Truth Table 

G E W Mode Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage vee 4.5 5.0 5.5 V 

Supply Voltage VSS 0 a a v 
Input High Voltage VIH 2.2 .. 6.0 V 

Input Low Voltage VIL -0.3 .. 0.8 V 

AC Test Conditions 
Input Pulse Levels ............................................................ VSS to 3.0V 
Input Rise and Fall Times ............................................................... 5ns 
Input and OutputTiming Levels .................................................... 1.5V 
Output Load ...................... : ................................ lTTL, CL =100pF 

(note: For TEHQZ,TGHQZ and TWLQZ, eL = 5pF) 

Conditions Min Typ· Max Units 

W, E = VIL, 1110 = OmA, Min Cycle .. 70 95 mA 

E~VIH .. 10 25 mA 

E ~VCC-0.2V C .. 1 3 mA 

VIN ~ VCC-0.2V or VIN S 0.2V P .. 50 900 JlA 
VIN = OV 10 vee .. .. 10 JlA 
V 110= OV 10 VCC .. .. 10 JlA 

10H =-1.0mA 2.4 .. .. V 

IOL=2.1mA .. .. 0.4 V 

Capacitance 
(f= 1.0MHz, VIN=VCC or VSS) 

X H X Standby HighZ ICC2,ICC3 
Parameter Sym Max Unit 

H L H Output Deselect HighZ leel 

L L H Read DOUT ICCl 

X L L Write DIN ICCl 

Input Capacitance 
(Except DO Pins) CI 50 pF 

Capacitance Control (DO Pins) cOla 43 pF 

Input Capacitance Control Lines (E) CC 10 pF 

Input Capacitance W Line CW 50 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = ooe to +70oe or -55°C to + 125°C; vee = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVOV 

Chip Enable Access Time TELOV 

Chip Enable to Output in Low Z (1) TELOX 

Output Enable to Output Valid TGLOV 

Output Enable to Output in Low Z (1) TGLOX 

Chip Enable to Output in High Z(1) TEHOZ 

Output Enable to Output in High Z(1) TGHOZ 

Output Hold from Address Change TAVOX 

Note 1: Parameter guaranteed, but not tested. 

Read Cy£!e.J 
W High; G. E Low 

... TAVAV 

A Xi ADDRESS 1 

o 

Read Cycle 2 
WHigh 

A Xl 

E \\\\\V 

... 

... 

.... 

.... TAVOV .... 
~ -

XXX .Xi 

TAVOV 

TELOV 

""'-
TELOX .... 

G \\\\\\\\\\\\V 

..... TGLOV 

... TGLOX .... -

... 

.... 

.. 

... 

o JO<XX)G 
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90ns 100ns 120ns 150ns 

Min Max Min Max Min Max Min Max Units 

90 100 120 150 ns 

90 100 120 150 ns 

90 100 120 150 ns 

30 30 30 30 ns 

50 50 60 70 ns 

10 10 10 10 ns 

30 30 40 50 ns 

30 30 40 50 ns 

10 10 10 10 ns 

9( ADDRESS 2 XX 

..... TAVOX .... ... 
DATA 1 OO<XX DATA 2 xxtXX 

TAVAV ... 
ex. 

~/I III IIII IIIIIIIIII 
... TEHOZ .. 

'-iii i i / / I I II/I '11111 
.... TGHOZ .... 

XX 
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AC Characteristics 
Write Cycle 
ITA = ooe to +7ooe or -55°e to + 125°e; vee = 5.OV ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH W 

End of Write TWLEH E 

Address Setup Time TAVWL W 

TAVEL E 

Address Valid to TAVWH W 

End of Write TAVEH E 

Write Pulse Width TWLWH W 

TELEH E 

Write Recovery Time TWHAX W 

TEHAX E 

Data Hold Time TWHDX W 

TEHDX E 

Write to Output 

in High Z (1) TWLQZ 

Data to Write Time TDVWH W 

TDVEH E 

Output Active from 

End of Write (1) TWHQX 

Note 1: Parameter guaranteed, but not tested. 

(2) 

gOns 100ns 120ns 150ns 

Min Max Min Max Min Max Min Max Units 

90 100 120 150 ns 

80 80 90 110 ns 

80 80 90 110 ns 

20 20 20 20 ns 

0 0 0 0 ns 

80 80 90 110 ns 

80 80 90 110 ns 

60 60 70 80 ns 

60 60 70 80 ns 

0 0 0 0 ns 

20 20 20 20 ns 

0 0 0 0 ns 

20 20 20 20 ns 

0 35 0 35 0 35 0 45 ns 

35 35 40 50 ns 

35 35 40 50 ns 

0 0 0 0 ns 
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Write Cycle 1 
W Controlled 

A 
.... 

L .. 
E \\\\\\\\\\ l\~\\-t 

W 

D 

o 

Write Cycle 2 
E Controlled 

A 

1 ... 
.. TAVWL • 

.. 
.... TAVEL 

.... TAVEH 

TAVAV 

TELWH 

TAVWH 

""""-
TWLWH 

t\\' 

XXX :xx :xx 

... TWLOZ .. 
xxxxxx lX 

TAVAV 

• - TELEH .. 
... .. 

""""-
TWLEH .. w \\\\\\\\\\\\\\\\~ 

.. TDVEH .. .... 
D .;, DATA VALID 

jWL~ 
HIGHZ o 
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• 

.. 
11111. rllill .. .-TWHAX .. .. 

r 

.... TDVWH .. ....TWHDX ~ 
I..,...,...,.... 

DATA VALID ~xxxxx 
I~ 

HIGHZ 
l,WHOX • 

XXXXXXX 

.. 

TEHAX .. 
IIIIIIIIII rill I I I I I I I I I I 

TEHDX .. 
l xxx X xxx x xx 
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Data Retention Characteristics 
(TA = O°C to +70°C or -55°C to + 125°C) 

Characteristic 

Data Retention Voltage 

Sym 

VDD 

Data Retention Quiescent Current ICCDR 

Chip Disable to Data Retention Time TCDR 

Operation Recovery Time TR 

'Read Cycle TIme 

Data Retention 
E Controlled 

Test Conditions 

VDD= 2_0V 

E~VDD-0_2V 

VIN ~VDD -0.2V 

orVIN::;0.2V 

Data Retention Mode 

Min Typ Max Unit 

2 V 

C 500 1500 j.iA 

p 100 500 j.iA 

o -- ns 

TAVAV' -- ns 

vee .. 4.5V VDD 4.5V ... ' 
~----------------------------. 

..... TCDR ... .... TR .. 

E IIIIM E~VDD-0.2V ~~~\\\ 

(2) EDI8M8128C1P9O/100/120/150 Rev. 1.1 1189 103 



ZlEDI EDIBMB12BC10011201150PC 
High Performance Megabit SRAM Module 

12BKxB Static RAM 
CMOS, Module 

The EDI8M8128C is a 1024K bit CMOS Static RAM 
based on four 32Kx8 Static RAMs in economical plastic 
small outline packages (SOP) mounted on a multi
layered ceramic substrate. 

The EDI8M8128C has an on-board decoder circuit that 
interprets the higher order address to select one of the 
32Kx8 Static RAMs. 

All inputs and out puts are TTL compatible and operate 
from a single 5V supply. Fully asynchronous, the 
EDI8M8128C requires no clocks or refreshing for opera
tion. 

Pin Configuration 
and Block Diagram 

Features 

128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 100,120, and 15On5 
• TTL Compatible Inputs and Outputs 
• Fully Static, No Clocks 

Jedec Approved Pinout 
• 32 Pin Dual-in-line Package 

Single +5V (±10%) Supply Operation 

NC 1 
A16 2 
A14 3 
A12 4 

32 VCC 
31 A15 
30 NC 
29 W 
28 A13 
27 AS 
26 AS 
25 All 
24 cr 
23 Al0 
22 E 
21 007 
20 DOS 
19 005 
18 DQ4 
17 DQ3 

Al2J-A14 - __ .... ____ --, 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A210 
Al 11 
AI2J12 

0012J13 
001 14 
00215 
VSS 16 

Pin Names 

~0·A16 
E 
Y:! 
G 
DQ0.DQ7 
VCC 
VSS 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data InputlOutput 
Power (+5V±10%) 
Ground 
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0~007--~+-----~ 
W---4H-+-------. 
cr_~~;----~ 

A15-A16 ----I 
E----1 
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Absolute Maximum Ratings* 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Commercial .................................. O°C to +70°C 
Storage Temperature (Ambient/Ceramic). -65°C to + 150°C 
Power Dissipation ..................................................... 1 Watt 
Output Current. ......................................................... 20 mA 

'Struss greater than those isted under "Absolute Maximum Ratings' may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is nol im
pied. Exposuru to absolute maximum rating conditions for extended periods 
may affect reiability. 

DC Electrical Characteristics 
(TA ~ ooe to +700e; vee = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TTl) Power Supply Current 

Full Standby Power Supply Current 

Input leakage Current 

Output leakage Current 

Output High Voltag~ 

Output low Voltage 

'Typical: TA = 25°e, vee = 5.0V 

Truth Table 

G E W Mode 

Sym 

ICCl 

ICC2 

ICC3 

III 

10l 

VOH 

VOL 

Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input low Voltage Vll -0.3 -- O.S V 

AC Test Conditions 
Input Pulse levels ............................................................ VSS to 3.0V 
Input Rise and Fall Times ............................................................... 5ns 
Input and Output Timing levels .................................................... 1.5V 
Output load ....................................................... 1 TIL, Cl = 1 OOpF 

(note: For TEHQZ,TGHQZ and TWLQZ, eL = SpF) 

Conditions Min Typ' Max Units 

W, E = Vll, 11/0 = OmA, Min Cycle -- 70 95 rnA 

E~VIH -- 10 25 mA 

E~VCC-0.2V -- 1 3 mA 

VIN ~ VCC-O.2V or VIN ~ 0.2V 

VIN = OV to vee -- -- 10 ~ 

V 1/0= OVto VCC -- -- 10 ~ 
10H= -1.0mA 2.4 -- -- V 

10l= 2.1mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

X H X Standby HighZ ICC2,ICC3 
Parameter Sym Max Unit 

H l H Output Deselect HighZ ICCl Input Capacitance 
(Except DO Pins) CI 50 pF 

l l H Read DOUT leel 
Capacitance Control (DO Pins) CD/O 43 pF 

X l l Write DIN leel 
Input Capacitance Control lines (E) CC 10 pF 

Input Capacitance W line CW 50 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = ooe to +70oe; vee = 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output in low Z (1) 

Output Enable to Output Valid 

Output Enable to Output in low Z (1) 

Chip Enable to Output in High Z (1) 

Output Enable to Output in High Z(1) 

Output Hold from Address Change 

Symbol 

TAVAV 

TAVaV 

TELaV 

TElaX 

TGlaV 

TGlaX 

TEHaZ 

TGHaZ 

TAVaX 

Note 1: Parameter guaranteed, but not tested. 

ReadCr£!eJ 
W High; G, E Low 

A 

a 

Read Cycle 2 
WHigh 

A Xi 

E \\\\\~ 

.. 
.. 
..-

..... TAVAV 

)G ADDRESS 1 

.. TAVaV • 

~ 

TAvav 

TElav 

..... TElax ... 
~ 

G \\\\\\\\\\\\V 

..... TGlaV 

..... TGlaX ... 

.. 

.. 

• 

a XXX Xi 
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.. 

100ns 120ns 150ns 

Min Max Min Max Min Max Units 

100 120 150 ns 

100 120 150 ns 

100 120 150 ns 

30 30 30 ns 

50 60 70 ns 

10 10 10 ns 

30 40 50 ns 

30 40 50 ns 

10 10 10 ns 

tx ADDRESS 2 XX 

..- TAVaX ... 
~ 

DATA 1 OO<XX DATA 2 XXXXX 

TAVAV 
Joo. 

rx 

~I I I I I I I I I I 1/ / / / / / / / 

• TEHOZ 

I 
f///////////// V//III 
..... TGHaZ .. 

XX 

(2) 



AC Characteristics 
Write Cycle 
(TA = ooe to +70oe; vee = 5.0V ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH 

End of Write TWLEH 

Address Setup Time TAVWL 

TAVEL 

Address Valid to TAVWH 

End of Write TAVEH 

Write Pulse Width TWLWH 

TELEH 

Write Recovery Time TWHAX 

TEHAX 

Data Hold Time TWHDX 

TEHDX 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH 

TDVEH 

Output Active from 

End of Write (1) TWHOX 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

Note 1: Parameter guaranteed, but not tested. 

(2) 

lOOns 120115 150115 

Min Max Min Max Min Max Units 

100 120 150 ns 

80 90 110 ns 

80 90 110 ns 

20 20 20 ns 

0 0 0 ns 

80 90 110 ns 

80 90 110 ns 

60 70 80 ns 

60 70 80 ns 

0 0 0 ns 

20 20 20 ns 

0 0 0 ns 

20 20 20 ns 

0 35 0 35 0 45 ns 

35 40 50 ns 

35 40 50 ns 

0 0 0 ns 
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Write Cycle 1 
W Controlled 

A 
.. 

J .... 
E \\\\\\\\\\ ~i.-

W 

D 

o 

Write Cycle 2 
E Controlled 

A 

I .... 
~ 

.... TAVWL ........ ~\\~ 

.... 

.... TAVEL ... .. 

.... TAVEH 

TAVAV 

TELWH 

TAVWH 

.... TWLWH 

xxxxxxxxxx 

.... TWLOZ ... 
XXXXXXXXXX 

TAVAV 

TELEH ... 

-""'- .... 
~ 

.... TWLEH ... w ~~,,-~\y~\ \ \ \ \ \ V 

.... TDVEH ... .. 
D IXXXXXX DATA VALID 

jWLO{ 
o HIGHZ 
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... 
I,..--

1-

... 
1111/ rlllll 

.... .".TWHAX .... .. .... .. .. 
__ TDVWH .... ....TWHDX ... 

DATA VALID ,xxxxx 

HIGHZ 
]NHOX ... 

,,'Ill ,llll 

.. 

TEHAX ... 

11iJIIIII/ ~III///////I// 
TEHDX .... 

lXXXXXXXXXX 
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~EDI 

12BKxB Static RAM 
CMOS, Module 

The EDI8M8130C is a 1024K bit CMOS Static RAM 
Module based on four 32Kx8 Static RAMs in lead less 
chip carriers mounted on a multi-layered ceramic sub
strate. 

The EDI8M8130C has an on-board decoder circuit 
that interprets the higher order address to select one of 
the 32Kx8 Static RAMs. TheE and S lines perform the 
chip enable functions that automatically power down the 
device when proper logic levels are applied. 

All inputs and outputs are TTL compatible and operate 
from a 5V supply. Fully asynchronous, the EDI8M8130C 
requires no clocks or refreshing for operation. 

EDI Military Modules are constructed using semicon
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 

Pin Configurations 
and Block Diagram 

NC 1 
A16 2 
A14 3 
A124 

Pin Names 

A0-A16 
E 
S 
W 
G 
DQ0-DQ7 
VCC 
VSS 

(4) 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A210 
Al11 
AI2I12 

00013 
00114 
00215 
VSS16 

Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 

32 VCC 
31 A15 
30 S 
29 Vi 
28 A13 
27 A8 
26 A9 
25 All 
24 G 
23 Al0 
22T 
21 007 
20 ooe 
19 005 
18 004 
17 003 

EDIBMB130C50160170lBO 

Features 

128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 50, 60, 70, and 80ns 
• E, S, and G Functions for Bus Control 
• Data Retention Function 
• Inputs and Outputs Directly TTL Compatible 
• Fully Static, No Clocks 

Jedec Approved Pinout 
• 32 Pin Ceramic Dual-in-line Package 

Single +5V (±10%) Supply Operation 

A0-A14 ___ .-____ --. 
000-007 __ .... +-____ -, 

W ---41-1-1-----, 
G-.... -t-I------w 

A15-A16 __ --f ....... &-010..., 
'E---t 
S---L_......J 
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Absolute Maximum Ratings" 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

COmmercial .................................. O°C to +70°C 
Military ..................................... -55°C to + 125°C 

Storage Temperature (Ambient/Ceramic). -6S0C to + lS0°C 
Power Dissipation ..................................................... 1 Watt 
Output Current. ......................................................... 20 mA 

'StIllSS greater than those 6sted under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a sllllSS rating onlt and 
functional operation of the device at these or any other conditions greater 
than those indcated in the operational sections of this spacification is not 1m
pRad. Exposure to absolute maximum rating conditions lorextendad periods 
may affect reiallility. 

DC Electrical Characteristics 
(TA = O°C to +70°C or -55°e to +125°e; vec = 5.0V ±10%) 

Parameter Sym 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.S 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input low Voltage Vil -0.3 -- O.B V 

AC Test Conditions 
Input Pulse Levels ........................................................... VSS to 3.0V 
Input Rise and Fall Times .............................................................. Sns 
Input and Output Timing levels ................................................... 1.SV 
Output load ............................................................. lTTl, CL = 30pF 

(note: For TEHOZ, TGHOZ and TWLOZ, CL = SpF) 

Conditions Min Typ* Max Units 

Operating Power Supply Current ICCl W, E = Vll, 11/0 = OmA, Min Cycle -- 70 120 mA 

S = VIH, Min Cycle 

Standby (TTl) Power Supply Current ICC2 E ~ VIH orS sVll -- 20 75 mA 

Full Standby Power Supply Current ICC3 E ~ VCC-0.2V or S S 0.2V -- 4 10 rnA 

VIN ~ VCC-0.2V or VIN S 0.2V 

Input Leakage Current III VIN = OV to VCC -- -- ±10 j.iA 

Output Leakage Current 10l V 1/0= OVto VCC; E, G = VIH orS= Vil -- -- ±10 j.iA 

Output High Voltage VOH IOH=-4.0mA 2.4 -- -- V 

Output low Voltage VOL 10l=B.OmA -- -- 0.4 V 

"Typical: TA = 25°C, vce = 5.0V 

Truth Table Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

G E S W Mode Output Power 

X H X X Standby HighZ ICC2,ICC3 

X X l X Standby HighZ ICC2,ICC3 

Parameter Sym Max Unit 

Input Capacitance 
(Except DO Pins) CI SO pF 

H l H H Output Deselect HighZ ICCl Capacitance Control (DO Pins) COlO 43 pF 
L l H H Read DOur ICCl Input Capacitance Control lines (E, S) CC 10 pF 
X l H L Write DIN I ICCl Input Capacitance W line CW 50 pF 

Note: These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = O°C to +70°C or -55°C to + 125°C; VCC = 5.0V ±10%) 

SOns· 60ns 70ns BOns 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVOV 

Chip Enable Access Time TElOV E 

TSHOV S 

Chip Enable to Output in low Z (1) TElOX E 
TSHOX S 

Chip Disable to Output in High Z (1) TEHQZ E 
TSlOZ S 

Output Hold from Address Change TAVOX 

Output Enable to Output Valid TGlOV 

Output Enable to Output in low Z (1) TGlOX 

Output Disable to Output in High Z (1) TGHOZ 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W, S High; G, EControlled 

• TAVAV 

A Xl ADDRESS 1 

a 

Read Cycle 2 
WHigh 

A Xl 

E \\\\\\' 

S 1/1/1/1 

... ~ 
.. 

... ... 

... ... 

.... TAVOV .. 
~ r 

xxxxx, 

TAVOV 

TELOV 
TElOX .. 
TSHOV 

TSHOX .. 
G \\\\\\\\\\\\V 

.... TGlOV 

...: TGlOX .. 

Min 

50 

30 

30 

10 

10 

• 

.. 
.. 
.. 

.. 
a ''XYY'l{)(l 

(4) 

Max Min Max Min Max Min Max Units 

60 70 80 ns 

50 60 70 80 ns 

50 60 70 80 ns 

50 60 70 80 ns 

30 30 30 ns 

30 30 30 ns 

25 25 25 30 ns 

25 25 25 30 ns 

10 10 10 ns 

40 40 45 50 ns 

10 10 10 ns 

25 25 25 30 ns 

"Available in Commercial Temperature Range Only 

e< ADDRESS2 XX 
... TAVOX .. 

DATA 1 OO<XX DATA 2 XXXXX 

T VA A V .. 
~ 

flll II I I II IIIII I IIII 

... TEHOZ ... 
(\\\\\\\\ \ \ \\\ \\\\\\ 

... TSlOZ .. 
flllllllllllll 'II/IL 
... ~ TGHOZ ... 

r 

xx 
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AC Characteristics 
Write Cycle 
(TA = O'C to +70'C or ·55'C to + 125'C; VCC = 5.0V ±10%) 

SOns· 

Parameter Symbol Min 

Write Cycle Time TAVAV 50 

Chip Enable to TELWH E 45 

End of Write TSHWH S 45 

Address Setup Time TAVWL W 20 

TAVEL E 0 

TAVSH S 0 

Address Valid to 

End of Write TAVWH 45 

Write Pulse Width TWLWH W 40 

TELEH E 40 

TSHSL S 40 

Write Recovery Time TWHAX W 5 

TEHAX E 5 

TSLAX S 5 

Data Hold Time TWHDX W 5 

TEHDX E 5 

TSLDX S 5 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TOVWH W 25 

TDVEH E 25 

TDVSL S 25 

Output Active from 

End of Write (1) TWHOX 0 
Note 1: Parameter guaranteed, but not tested. 
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Max 

25 

60ns 70ns SOns 

Min Max Min Max Min Max Units 

60 70 80 ns 

55 60 70 ns 

55 60 70 ns 

20 20 20 ns 

0 0 0 ns 

0 0 0 ns 

55 60 70 ns 

50 55 60 ns 

50 55 60 ns 

50 55 60 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

25 30 35 ns 

25 30 35 ns 

25 30 35 ns 

25 30 35 ns 

0 0 0 ns 

·Avallable In Commercial Temperature Range Only 

(4) 



Write Cycle 1-
Late Write, W Controlled 

A 

w
E 

S 

o 

o 

\W 
.... 

/.Lb 
... 

x .x .xx .xxx 

Write Cycle ~ 
Early Write, E Controlled 

A 

w 
E 
S 

.... 
Xi 

.... TAVEL 

\\\\ 

• 

.xx 

.. 

TAVAV 

TAVWH 
TWLWH 

TELWH 

TSHWH 
L .. TDVWH 
I 
I 

.JWLOZ • 
.I 

.xx .xx 
I 

TAVAV 

.... TELEH .. .... 

:~ TWHAX 

111/1111////////// .. 
\\\\\\\\\\\\\\\\\\ .. ~ TWHOX ... .. ~ TWHDX .. 

A"'lnMMM xxxxx 
~ 

.. 
rx 

TEHAX .. 
///1/////// 

LLL/ \\\\\\\\\\\ 

o ______________ ~~~_----T-~-E-H--------.~I.--T-EH-D-X----~~-----
Write Cycle 3 
Early Write, S Controlled 

(4) 

A 

W 

E 

S 

o 

... 
M 

.... TAVSH 

\\\\ 
\\\\ 

.. ... 

1 

TAVAV ... 
e< 

TSHSL ... .... TSLAX ... 
IIIIIIIIIII 

IIIIIIIIIII 

.... TDVSL ... .... TSLDX ... 

EDIBMB130CS0I60n0/80 Rev. 1.0 2189 113 



Data Retention Characteristics 
(TA = ooe 10 +7ooe or ·55°e 10 + 125°e) 

Characteristic 

Data Retention Voltage 

Data Retention Quiescent Current 

Chip Disable to Data Retention Time 

Operation Recovery TIme 

"Read Cycle Time 

Data Retention 
E Controlled 

Sym 

VDD 

ICCDR 

TCDR 

TR 

Test Conditions Min Typ 

VDD= 2.0V 2 --
E~ VDD -0.2V; S :!> 0.2V -- 900 

VIN ~VDD -0.2V 0 --
or VIN :!>D.2V TAVAV· --

Data Retention Mode l 
VCC -------.• 4.5V 45V .r--------

.. VDD '. 

Data Retention 
S Controlled 

TCDR 

~----------------------------~ 

E~VDD-O.2V 

Data Retention Mode 

VCC -------... 4.5V VDD 4.5V : 
,-----------------------------, 

TCDR 

S S:!>O.2V 
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TR 

TR 

Max Unit 

.- V 

2500 JlA 
-- ns 

-- ns 

(4) 



~EDI EDIBMB130CIP90110011201150 

12BKxB Static RAM 
CMOS, Module 

The EDI8M8130C/P is a 1 024K bit CMOS Static RAM 
Module based on four 32Kx8 Static RAMs in lead less 
chip carriers mounted on a muni-Iayered ceramic sub
strate. 

The Military screened product is available in both 
Standard (C) and Low Power (P) versions. 

The EDI8M8130C/P has an on-board decoder circuit 
that interprets the higher order address to select one of 
the 32Kx8 Static RAMs. TheE and S lines perform the 
chip enable functions that automatically power down the 
device when proper logic levels are applied. 

All inputs and outputs are TTL compatible and operate 
from a 5V supply. Fully asynchronous, the 
EDI8M8130C/P requires no clocks or refreshing for 
operation. 

EDI Military Modules are constructed using semicon
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 

Pin Configurations 
and Block Diagram 

NC 1 
A16 2 
A14 3 
A124 

Pin Names 

A0-A16 
E 
s 
W 
G 
DQ0-DQ7 
vcc 
VSS 

(4) 

A7 5 
A6 6 
A57 
A4 8 
A39 
A210 
All1 
A012 

DOIZl13 
00114 
00215 
VSS16 

Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 

32 VCC 
31 A15 
30 S 
29W 
26 A13 
27 A8 
26 A9 
25 All 
24 cr 
23 Al0 
22T 
21 007 
20 DOS 
19 D05 
18 D04 
17 D03 

Hi h Performance Me abit SRAM Module 

Features 

128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 90, 100, 120 and 150ns 
• E, S, and G Functions for Bus Control 
• Data Retention Function 
• Inputs and Outputs Directiy TTL Compatible 
• Fully Static, No Clocks 

Jedec Approved Pinout 
• 32 Pin Ceramic Dual-in-line Package 

Single +5V (±10%) Supply Operation 

A0-A14 
D00-007 

W 
G 

A15-A16 
E 
S 

~r--
I-

L.. 
...... r---

----
~ 

DECODER 

,....r--
~t-

-c.. 
_r---

'--

T 
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

COmmercial .................................. O°C to +70°C 
Military ..................................... -SSoC to + 125°C 

Storage Temperature (AmblentlCeramic). -65°C to + 150°C 
Power Dissipation ..................................................... 1 Watt 
Output Current ......................................................... 20 mA 

'Strass greater than those Isted under 'AbsokJte Maximum Ratings' may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other oonditions greater 
than those indicated in the operational sections of this specification is not im
pled. ExposullltoabsokJternallimumratingoonditionsforextendedperiods 
may affect relabilily. 

DC Electrical Characteristics 
(TA = o'e to +70'e or -55'e to + 125'e; vee = 5.0V ±10%) 

Parameter Sym 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 -- 0.8 V 

AC Test Conditions 
Input Pulse Levels ........................................................... VSS to 3.0V 
Input Rise and Fall Times .............................................................. 5ns 
Input and Output Timing Levels ................................................... 1.5V 
Output Load ............................................................. 1TIL, CL = 30pF 

(note: For TEHQZ, TGHQZ and TWLQZ, eL = SpF) 

Conditions Min Typ' Max Units 

Operating Power Supply Current ICC1 W, E = VIL, 11/0 = OmA, Min Cycle -- 70 95 rnA 

S = VIH, Min Cycle 

Standby (TTL) Power Supply Current ICC2 E ~ VIH orS~ VIL -- 10 25 rnA 

Full Standby Power Supply Current 1CC3 E ~ VCC-0.2V or S ~ 0.2V C -- 1 3 mA 

VIN ~ VCC-O.2V or VIN ~ 0.2V P -- 50 900 JJA 
Input Leakage Current ilL VIN = OV to vee -- -- ±10 JJA 
Output Leakage Current 10L V VO= OV to VCC; E, G = VIH orS= VIL -- -- ±10 JJA 
Output High Voltage VOH IOH=-4.0mA 2.4 -- -- V 

Output Low Voltage VOL IOL=8.0mA -- -- 0.4 V 

'Typical: TA = 25'e, vee = 5.0V 

Truth Table Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

G E S W Mode Output Power 

X H X X Standby HighZ ICC2,ICC3 

X X L X Standby HighZ ICC2,ICC3 

Parameter Sym Max Unit 

Input Capacitance 
(Except DO Pins) CI 50 pF 

H L H H Output Deselect HighZ ICC1 Capacitance Control (DO Pins) COlO 43 pF 
L L H H Read DOur ICC1 Input Capacitance Control Lines (E, S) CC 10 pF 
X L H L Write DIN ICC1 Input Capacitance W Line CW 50 pF 

Note: These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA =ODC to +70OC or -55DC to + 125DC; vee = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVaV 

Chip Enable Access Time TELaV E 

TSHQV S 

Chip Enable to Output in Low Z (1) TELaX E 

TSHaX S 

Chip Disable to Output in High Z (1) TEHaZ E 

TSLaZ S 

Output Hold from Address Change TAVaX 

Output Enable to Output Valid TGLaV 

Output Enable to Output in Low Z (1) TGLaX 

Output Disable to Output in High Z (1) TGHaZ 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W, 5 High; G, EControlled 

90ns 

Min Max 

90 

90 

90 

90 

30 

30 

30 

30 

10 

50 

10 

30 

100ns 120ns 150ns 

Min Max Min Max Min Max Units 

100 120 150 ns 

100 120 150 ns 

100 120 150 ns 

100 120 150 ns 

30 30 30 ns 

30 30 30 ns 

30 40 50 ns 

30 40 50 ns 

10 10 10 ns 

50 60 70 ns 

10 10 10 ns 

30 40 50 ns 

.- TAVAV • A 

a 

Read Cycle 2 
WHigh 

A X 

E \\\\W 

S 111111; 

G \\\\\\' 

a 

(4) 

Xi ADDRESS 1 .. TAVaV .. 

XXXXX) 

.... 

.... TAvav .. 
~ 

... TELav ... ... TELax ... 
... TSHQV .. 
... TSHQX .. 

,\\"'..\\\ 
.... TGLaV ... 
... TGLaX ... 

:XXXXX3 

~ ADDRESS2 XX 
... TAVaX ... 

DATA 1 0Cl<XX DATA 2 XXXXX 

TAVAV ... 
rx 

'rIll I I I I I I I I Ii I I I I II 

.. TEHaz .. 
l\\\\\\\\\\\\\ 1\\\\\\ 

... TSLaz ... 
'rI111111111111 VIIIII 
.... TGHaZ .. 
~ 

'I.'l 
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AC Characteristics 
Write Cycle 
(TA =ODe to +70De or -55De 10 + 125De; vee = 5.0V ±10%) 

90ns 

Parameter Symbol Min 

Write Cycle Time TAVAV 90 

Chip Enable to TELWH E 80 

End of Write TSHWH S 80 

Address Setup Time TAVWL W 20 

TAVEL E 0 

TAVSH S 0 

Address Valid to 

End of Write TAVWH 80 

Write Pulse Width TWLWH W 60 

TELEH E 60 

TSHSL S 60 

Write Recovery Time TWHAX W 0 

TEHAX E 20 

TSLAX S 20 

Data Hold Time TWHDX W 0 

TEHDX E 20 

TSLDX S 20 

Write to Output 

in High Z (1) TWLQZ 0 

Data to Write Time TDVWH W 35 

TDVEH E 35 

TDVSL S 35 

Output Active from 

End of Write (1) TWHQX 0 

Note 1: Parameter guaranteed, but not tested. 
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Max 

35 

100ns 120ns 1SOns 

Min Max Min Max Min Max Units 

100 120 150 ns 

80 90 110 ns 

80 gO 110 ns 

20 20 20 ns 

0 0 0 ns 

0 0 0 ns 

80 90 110 ns 

60 70 80 ns 

60 70 80 ns 

60 70 80 ns 

0 0 0 ns 

20 20 20 ns 

20 20 20 ns 

0 0 0 ns 

20 20 20 ns 

20 20 20 ns 

0 35 0 35 0 45 ns 

35 40 50 ns 

35 40 50 ns 

35 40 50 ns 

0 0 0 ns 

(4) 



Write Cycle.L 
Late Write, W Controlled 

A 

w 
E m ... 
S f.l1j 

... 
o 

..... 

TAVAV 

TAVWH 
TWLWH 

TELWH 

TSHWH 
L .. TDVWH 
L 
I 

.WLOZ~ 

o x .xx .xxxxxxxxx .xxxx .xx:: 

Write Cycle l. 
Early Write, E Controlled 

A 

w 
E 

S 

..... 

Xl 
... TAVEL 

\\\\ 

TAVAV 

... ... TELEH 

:~ TWHAX 

11/111////11////// .. 
\\\\\\\\\\\\\\\\\\ .. ... TWHOX ... 

... ... TWHDX ... 

............... xxxxx 
~ 

.... 
~ 

rx .. ... TEHAX ... 
U-./1jllllll 

L1U \\\\\\\\\\\ 

o ______________ ~~.-----T-~-EH---------.~I.--T-E-HD-X-----~r-----
Write Cycle 3 
Early Write, S Controlled 

(4) 

A 

W 

E 

S 

o 

..... 
Xl 

..... TAVSH 

\\\\ 

\\\\ 

.. .. 

'1 

..... 

TAVAV ... 
S{ 

TSHSL .. ... TSLAX .. 
11/11/1/11/ 

/ / / II / 1/1.11 

TDVSL .. .. TSLDX ... 
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Data Retention Characteristics 
(TA = o·c to +70·C or -55°0 to + 125·C) 

Characteristic Sym Test Conditions Min Typ 

Data Retention Voltage VDD VDD=2.0V 2 --
Data Retention Quiescent Current ICCDR E;::VDD-0.2V C -- SOO 

S:!>0.2V P -- 100 

Chip Disable to Data Retention Time TCDR VIN ;::VDD -0.2V 0 --
Operation Recovery Time TR orVIN:!>0.2V TAVAV' --

'Read Cycle Time 

Data Retention 
E Controlled 

~ Data Retention Mode "'l 
vee -------... 4.5V VDD 4.5V ,,"'-' -------

\_---------------------------~ 

E /////h 

Data Retention 
S Controlled 

vee 

S \\\\\\~ 

... TCDR .. 

.. TCDR ... 

.. TR ... 

E;::VDD-0.2V 

.. Data Retention Mode ... 
, ,.4.5V von 4.SV ,,~' 

,----------------------------.... ' 

1...& TR .... 
r 

S:!>0.2V 
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~//////// 

Max Unit 

-- V 

1500 JJA 
SOO JJA 
-- ns 

-- ns 

(4) 



~EDI 

64Kx16 CMOS, High Speed 
Programmable, Static RAM 
Module 

The EDH816H64C is a 1024K-bit high speed 
CMOS Static RAM Module consisting of sixteen (16) 
64Kx1 Static RAMs in leadless chip carriers surface
mounted onto a multilayered ceramic substrate. Four 
Chip Select lines are provided (one for each 64Kx4 
array) allowing the user to configure the memory into a 
64Kx16, 128Kx8 or 256Kx4 organizations. 

The EDH816H64C is available with access times 
as fast as 35ns. The module is a high density, 40 pin 
sidebrazed DIP on 900 mil centers. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. Dual ground pins are 
provided for maximum noise immunity. 

Fully asynchronous circuitry requires no clocks or 
refreshing for operation. 

EDI Military Modules are constructed using 
semiconductor components which have been 100% 
processed to the test methods of MIL-STD-883C, 
ClassB. 

Pin Configuration 
and Block Diagram 

VSS 1 
0015 2 

E3 (12·15) 3 
0Q4 4 

Vi 5 
Al 6 

0014 7 
A2 8 

DOS 9 
A3 10 
A4 11 

001312 
AS 13 

Da6 14 
A6 15 

A14 16 
001217 

E2(8-11) 18 
00719 
A15 20 

(1) 

40 vee E0 
390011 
38 El(4-7) A0-A15 
37 DQ0 
36 A!lJ 
35 A13 er 340010 
33 A12 
32001 W 
31 All 
30 Al0 
29 0Q9 E2 
28 A9 
27 0Q2 
26 A8 
25 A7 
240as E3 23 E0(0-3) 
22003 
21 VSS 

EDH816H64C35145155170 
High Speed Megabit SRAM Module 

Features 

High Density 1 024K-bit CMOS Static 
Random Access Memory Module 

• Access Times 35, 45, 55, and 70ns 
• Fully Static, No Clocks 
• Inputs and Outputs Directly TTL Compatible 
• Customer Configured Memory, 

as 64Kx16, 128Kx8 or 256Kx4 
40 Pin Dual-in-line Package 

• Dual Ground Pins for Maximum 
Noise Immunity 

Single +5V (±10%) Supply Operation 

Pin Names 

A0-A15 
£.0-E3 
W 
D00-DQ15 
VCC 
VSS 

Address Inputs 
Chip Enables 
Write Enable 
Data InpuVOutput 
Power (+5V±10%) 
Ground 

0Q3 

007 

0011 

0015 
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS ................. ·0.5V to 7.0V 
Operating Temperature TA (Ambient) 

COmmercial.. ................................. O°C to+ 70°C 
Military ..................................... -55°C to + 125°C 

Storage Temperature (AmbienIlCeramic). -65°C to + 150°C 
Power Dissipation ................................................... 8 Watts 
Output CUrrenl ......................................................... 20 mA 

'S!19SS greater than those isled under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation 01 the device at these or any other conditions greater 
than those incicated in the operational sections 01 this specification is net im
pied. Exposu19toabsokJte mallimum rating conditions lor extended periods 
may affect reialiiiity. 

DC Electrical Characteristics 
(TA = ooe to +70oe or -55°e to + 125°e; vee = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICCl 

Standby (TIL) Power Supply Current ICC2 

Full Standby Power Supply Current 1CC3 

Input Leakage Current ilL 

Output Leakage Current IOL 

Output High Voltage VOH 

Output Low Voltage VOL 

"Typical: TA = 25°e, vce = 5.0V 

Truth Table 

E W Mode Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2.2 .. 6.0 V 

Input Low Voltage VIL -0.3 .. 0.8 V 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load ...................................................... 1 TIL, CL = 30pF 

(note: For TEHOZ and TWLQZ, CL = SpF) 

CondHlons Mode Min Typ· Max Units 

W, E = VIL,IVO = OmA, Min Cycle x16 .. 1120 1380 

x8 .. 690 830 mA 

x4 .. 445 555 

E ~ VIH, VIN:s; VIL or VIN ~ VIH .. 200 475 mA 

E~VCC-0.2V .. 40 250 mA 

VIN ~ VCC-O.2V or VIN :s; 0.2V 

VIN = OV to vee .. .. 50 ~ 

VVO=OVtoVCC .. .. 50 ~ 
IOH= -1.0mA 2.4 .. .. V 

IOL=2.1mA .. .. 0.4 V 

Capacitance 
(1=1.0MHz, ViN=vee or VSS) 

Parameter Max Units 
H X Standby HIGHZ ICC2,ICC3 

Sym 

L H Read DOUT ICC1 Input Capacitance (Address, W) Ci 120 pF 
L L Write HIGHZ ICC1 Input Capacitance Enable Line (E) CE 40 pF 

Output Capacitance CO 12 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 
(TA = ooe to +7ooe or -55°C to + 125°C; vee = 5.0V ±10%) 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVOV 

Chip Enable Access Time TELOV 

Chip Enable to Output Low Z (1) TELOX 

Chip Enable to Output in High Z (1) TEHOZ 

Output Hold from Address Change TAVOX 

Chip Enable to Power Up (1) TPU 

Chip Disable to Power Down (1) TPD 

Note 1: Parameter guaranteed, but not tested. 

Read Cycle 1 
W High (continuously selected, E Low) 

35ns 

Min Max 

35 

35 

35 

10 

0 25 

5 

0 

0 30 

... TAVAV 

A 

... TAVOV .. TAVOX .. 

45ns 55ns 70ns 

Min Max Min Max Min Max 

45 55 70 

45 55 70 

45 55 70 

10 10 10 

0 30 0 30 0 30 

5 5 5 

0 0 0 

0 35 0 50 0 55 

.. 
.. 

a ~x x x x x x x x xxx xxx.x· DATA VALID 

Read c.r£le 2 
ELow, WHigh 

a 

.... 
.... 

E Power Down Function 

TELOV 

TELOX .. 
.xx 

.. TEHOZ .. .. 
~ 

DATA VALID 
HIGHZ 

.x lX, 

vee ~ .m_mt.-_-__ -~~-_~-_-__ -1-------t .... t-....:T..:...PD;;;........-t~...,~----

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC Characteristics 
Write Cycle 
(TA =O°C to +70°C or-55°Cto +125°C; VCC = 5.0V±10%) 

35ns 

Parameter Symbol Min 

Write Cycle Time TAVAV 35 

Chip Enable to TELWH W 30 

End of Write TWLEH E 30 

Address Setup Time TAVWL W 10 

TAVEL E 0 

Address Valid to TAVWH W 30 

End of Write TAVEH E 30 

Write Pulse Width TWLWH W 25 

TELEH E 25 

Write Recovery Time TWHAX W 0 

TEHAX E 0 

Data Hold Time TWHDX W 5 

TEHDX E 5 

Write to Output 

in High Z (1) TWLQZ 0 

Data to Write Time TDVWH W 25 

TDVEH E 25 

Output Active from 

End of Write (1) TWHOX 0 

Note 1: Parameter guaranteed, but not tested. 
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Max 

25 

20 

45ns 55ns 70ns 

Min Max Min Max Min Max Units 

45 55 70 ns 

40 50 65 ns 

40 50 65 ns 

10 10 10 ns 

0 0 0 ns 

40 50 65 ns 

40 50 65 ns 

30 35 40 ns 

30 35 40 ns 

0 0 0 ns 

0 0 0 ns 

5 5 5 ns 

5 5 5 ns 

0 30 0 30 0 35 ns 

30 35 35 ns 

30 35 35 ns 

0 25 0 30 0 40 ns 

(1) 



Write Cycle 1 
W Controlled 

A 

E \\\\\\\\ 

W 

D 

o 

Write Cycle 2 
E Controlled 

A 

W \\\\\\\\ 

D 

..... TAVAV ... 

L.. TELWH .... .. 
~w III/II rlllllllllllll 
... TAVWH .. .... TWHAX .... 

... TWLWH ... 
TAVWL ~\\ 
.... • ....TDVWH .... .. TWHDX • 

lUI lXX lXX ex: DATA VALID ~ lX lXX lXX 

... TWLOZ • TWHOX 
l.- .... 

HIGHZ I .. 
xx .XXJU\ . XXXXXXXXXXXXXXXX 

.... TAVAV .... 

.. TAVEL .1.- TELEH .... .. 
t 

L.. I TAVEH .... .... TEHAX .. .. . .. TWLEH • 1.\\\\\\\\\\\\\\ IIIIII rlllllllllllll 
..... TDVEH .... .. TEHDX • 

XAAMMA, DATA VALID rx.x x x .}\}\ ,xx .x 
TWLOZ .. . 

o ------------------------~~~---H-~-H-Z----------------------
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Device Configurations for 139 Decoder Applications 

64Kx16 Configuration 

A0-A15 

E1-1~~~~~~~~~~ 
Vi 

128Kx8 Configuration 
000 001 D02 

E0~~~==~~~~~~~ 
A0·Al§.. ----------+_ A0·A15 

w-----r==~----_tl 
VCC1E El~~~~~~~~~~~ 

Alb 

e= 
vee ,'--_--' 

E--------------
M6---------------~ VSS _________ ....J 

Vi 

DQ3 

007 

0011 

0015 

003 

007 

0011 

004 DQ5 D06 

.---.--... 0015 

007 

256Kx4 Configuration 000 001 003 

E0--1=~!=:=~F=~F=~ 
----------I-A0-A15 

003 

E1~~!=:=~F=~F=~ 
OQ7 

0011 

028 -

~~II : 
E _______ CS __ 1~ _ 

~~:::::::::::::::~-~ E3-~~~~~~~~~~~~~~ 
0015 
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~EDI 

64Kx16 Static RAM 
CMOS, Module 

The EDI8F1664C is a high speed 64Kx16 CMOS Static 
RAM Module. The module consists of four (4) 32Kx8 
CMOS Static RAMs in plastic small outline packages, 
surface mounted onto an epoxy laminate (FR-4) 
substrate. The 32Kx8 RAMs are organized as two banks 
of 32Kx16 bits each. Functional equivalence to 
proposed monolithic megabtt Static RAMs is achieved 
with an on-board decoder that interprets the higher order 
address (A 15) to select one of the two banks as the x16 
output, and using LB and UB as two extra chip select 
functions for Lower Byte (D00-D07) and Upper Byte 
(D08-D015) control, respectively. 
EDI uses surface mount technology to produce high 

density modules which provide a cost effective solution 
for systems with minimal board spacing. 
The EDI8F1664C is available with access times as fast 

as 1 OOns. All outputs and inputs are TTL-com patible and 
operate from a +5V supply. Fully asynchronous circuitry 
requires no clocks or refreshing for operation, and 
provides equal access and cycle times for ease of use. 

Pin Configuration and Block Diagram 

EDIBF1664C10011201150 
Megabit SRAM Module, JEDEC Pinout 

Features 

64Kx16 bit CMOS Static 
Random Access Memory Module 

• Access Times 100, 120, and 150ns 
• Fully Static, No Clocks 
• Inputs and Outputs Directly TTL Compatible 

Jedec Approved Pinout 
• 40 Pin Dual-in-line Package 

Single +5V (±10%) Supply Operation 

Pin Names 

~0-A15 
E 
W 
G 
000-0015 
UB 
lB 
VCC 
VSS 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Data Input/Output 
Upper Byte Control 
lower Byte Control 
Power (+5V±10%) 
Ground 

A15 1 40 vee 
39W 
38 UB 
37 TIi 
36 A14 
35 A13 
34 A12 
33 All 
32 Ala 
31 A9 
30 VSS· 
29 A8 
28 A7 
27 A6 
26 AS 
25 A4 
24 A3 
23 A2 
22 Al 

A0 ·A14 
r 2 

0015 3 
0014 4 
0013 5 
0012 6 
0011 7 
0010 8 
009 9 
008 10 

VSS· 11 
00712 
00613 
00514 
004 15 
00316 
002 17 
001 18 
00019 

G20 '--__ ...J 21 A0 

"Note: Both ground pins (VSS) need to be 
grounded for proper operations. 

(5) 

A15 
E 

mr 
LB 

G 
W 

-= - E3_ 
- E2 

- 'ET -- E0 --

~ 000-007 

p-
r-- l-r- f- 008·D015 

f-. 

'-
-

-
'-- -'---
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Absolute Maximum Ratings· Recommended DC Operating Conditions 

Voltage on any pin relative to VSS ................. -O.5V to 7.0V Parameter Sym Min Typ Max UnHs 

Operating Temperature TA (Ambient) 
COmmercial.. .............................. O°C to +70°C. 

Supply Voltage VCC 4.5 5.0 5.5 V 

Storage Temperature (Ambient/Ceramic). -65°C to + 150°C Supply Voltage VSS 0 0 0 V 
Power Dissipation ..................................................... 4 Watts 
Output Current ......................................................... 20 mA 

Input High Voltage VIH 2.2 -- 6.0 V 

Input Low Voltage VIL -0.3 - O.B V 

AC Test Conditions 
'Stress greater than those Istad under 'Absolute Maximum Ratings' may 
cause permanent damage to the device. This is a stress rating only and 
functional cperation 01 the device at these or any other conadions greater 
than those indicated in the cperational sections 01 this specification is not im
pRed. Exposure to absolute rnaJdmum rating conditions lor extended pariods 
may affect refiability. 

Input Pulse Levels .................................................. VSS to 3.0V 

DC Electrical Characteristics 
(TA = o'e to +70'e; vee = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current, x16 mode ICC1 

Operating Power Supply Current, xB mode ICCl 

Standby (TIL) Power Supply Current ICC2 

Full Standby (CMOS) Power ICC3 

Supply Current 

Input Leakage Current ilL 

Output Leakage Current 10L 

Output High Voltage VOH 

Output Low Voltage VOL 

'Typical = TA = 25'e, vee = 5.0V 

Truth Table 

E us LB W G Mode Output 

H X H X X Standby HIGHZ 

L H H X X Standby HIGHZ 

L X X H H Read, Output HIGHZ 
Deselect 

L L H L X UBWrite DIN(8-15) 

L H L L X LBWrite DIN(O-7) 

L L L L X Standby DIN(0-15) 

L L H H L Standby DOUT(8-15) 

L H L H L Standby DOUT(O-7) 

L L L H L Standby DOUT(O-15) 
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Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load.: 1TIL, CL = 100pF 

(Note: For TEHQZ, TGHOZ and TWLOZ, CL = SpF) 

Conditions Min Typ· Max Units 

W, E, LB, UB = VIL, 1110 = OmA, Min Cycle -- 170 195 rnA 

W, E = VIL; LB or UB =VIL; -- 115 120 rnA 

1110 = OmA, Min Cycle 

E :!: VIH or LB & UB :!: VIH -- 50 75 rnA 

E :!: VCC-0.2V or LB & UB :!: VCC-0.2V - 1 3 rnA 

VIN :!: VCC-0.2V or VIN S 0.2V 

VIN = OV to VCC -- -- 10 ~ 

V 110= OVtoVCC -- -- 10 ~ 
IOH=-1.0mA 2.4 -- -- V 

10L = 2.1 rnA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

Po_ 

ICC2,ICC3 
Parameter Pins Sym Max Unit 

ICC2,ICC3 
Input Capacitance 
(Except DO Pins) G,A CI 50 pF 

ICC1 Capacitance Control (DO Pins) cOla cOla 30 pF 

ICCl 
Input Capacitance Control Lines E,UB, LB CC 30 pF 

ICC1 
Input Capacitance W Line W CW 50 pF 

ICC1 
These parameters are sampled, not 100% tested. 

ICC1 

ICC1 

ICC1 

(5) 



AC Characteristics 
Read Cycle 
(TA = ooe to +70oe; vee = 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip EnableAccess Time 

Chip Enable to Output in low Z (1) 

Output Enable to Output Valid 

Output Enable to Output in low Z (1) 

Chip Enable to Output in High Z (1) 

Output Enable to Output in High Z (1) 

Output Hold from Address Change 

Symbol 

TAVAV 

TAVaV 

TElaV E 

TELOX E 

TGlOV 

TGlOX 

TEHOZ E 
TGHOZ 

TAVOX 

Note 1: Parameter guaranteed, but not tested. 

ReadCyfJe 1 
W High; G, E Low 

A 

a 

Read Cycle 2 
WHigh 

Xi 

.. TAVAV 

ADDRESS 1 

.... TAVaV .. 

XXXXXJ 

.. 

.... TAVAV 

A )G 

UB,lB,E 
~ 

TAvav .. 
\\\\\\~ 

"""'- TElav .. 
.... TElax .. 

G \\\\\\\\\\\\V 

"""'-TGlOV .. .. 
.... TGlOX .. 

a xxxxx 

(5) 

lOOns 120ns 150ns 

Min Max Min Max Min Max Units 

100 120 150 ns 

100 120 150 ns 

100 120 150 ns 

30 30 30 ns 

50 60 70 ns 

10 10 10 ns 

30 40 50 ns 

30 40 50 ns 

10 10 10 ns 

rx ADDRESS 2 XX 

... TAVaX .. 
DATA 1 rxxxx DATA 2 XXXXX 

.. .. 
S( 

r/ / / / / / / / / / / / / / / / / / / 
~ 

TEHOZ .. 
'1//////////// 1////// 

~ 
TGHOZ .. 

xx 
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AC Characteristics 
Write Cycle 
(TA = o·e to +7o·e; vee = s.ov ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TWLWH 

End of Write TWLEH 

Address Setup Time TAVWL 

TAVEL 

Address Valid to TAVWH 

End of Write TAVEH 

Write Pulse Width TWLWH 

TELEH 

Write Recovery Time TWHAX 

TEHAX 

Data Hold Time TWHDX 

TEHDX 

Write to Output 

in HighZ(I) TWLOZ 

Data to Write Time TDVWH 

TDVEH 

Output Active from 

End of Write (1) TWHOX 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

Note 1: Parameter guaranteed, but not tested. 
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Min 

100 

80 

80 

20 

0 

80 

80 

60 

60 

0 

20 

0 

20 

0 

35 

35 

0 

100ns 120ns 150ns 

Max Min Max Min Max Units 

120 150 ns 

90 110 ns 

90 110 ns 

20 20 ns 

0 0 ns 

90 110 ns 

90 110 ns 

70 80 ns 

70 80 ns 

0 0 ns 

20 20 ns 

0 0 ns 

20 20 ns 

35 0 35 45 ns 

40 50 ns 

40 50 ns 

0 0 ns 

(5) 



Write Cycle 1 
W Controlled .. TAVAV --.. 

~ 

A 

... TELWH --.. 
~ 

UB,LB,If \\\\\\\\\\ l\\\W lilli, fllill 

• TAVWH .. .TWHAX .. 

• TWLWH .. - ~\\' W .. TAVWL • 
__ TDVWH .. ..TWHDX. 

~ 

D xxx:x :xx DATA VALID l""""" 
-- TWLQZ 

~ l.I.WHQX. 
HIGHZ I 

Q :xxxxxxxxx xx""xxx 
'I I 

Write Cycle 2 
E Controlled 

.. TAVAV 
~ 

A .. TAVEL 
~ -- TELEH .. 

UB, LB,E 
TEHAX .. TAVEH .. ... .. .. - -TWLEH .. .. 

W \\\\\\\\\\\\\\\\\\\\\ill - 1111111111, fill I I I I II I III 
.... TDVEH .. .... TEHDX .. 

D xxxxxx~ DATA VALID l"""X"""x."" 
TWLQZ .. ... 

Q HIGHZ 
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~EDI EDI8M1664C501601701851100 

64Kx16 Static RAM 
CMOS, Module 

The EDI8M1664C isa high speed 64Kx16 CMOS Static 
RAM Module consisting of four (4) 32Kx8 CMOS Static 
RAMs in lead less chip carriers, surface mounted onto a 
mu~i-Iayered ceramic substrate. The 32Kx8 RAMs are 
organized as two banks of 32Kx16 bits each. Functional 
equivalence to proposed monolithic megabit Static 
RAMs is achieved with an on-board decoder that 
interprets the higher order address (A 15) to select one of 
the two banks as the x16 output, and using LB and UB 
as two extra chip select functions for Lower Byte (000-
007) and Upper Byte (008-0015) control, 
respectively. 
The EDI8M81664C is available with access times as 

fast as SOns. 
Fully asynchronous circuitry requires no clocks or 

refreshing for operation and provides equal access and 
cycle times for ease of use. 
EDI Military Modules are constructed using 

semiconductor components which have been 100% 
processedtothetest methods of Mll-STD-883C, Class 
B., making them ideally suited to applications 
demanding the highest level of performance and 
reliability. 

Pin Configuration 
and Block Diagram 

Al~ 1 [ P 40 ygc 
E ~~ ~39W 

0015 3~ ~38~ 
0014 ~ [ t"' 37 LB 
0013 5 [ P 36 A14 
0012 6 [ ~ 35 A13 
0011 7[ ~ 34 A12 
0010 ~ ~ ~ 33 All 

OQ9D08 109 [ t"' 32 Al0 
) [ ~ 31 A9 

vss· 11. ~ ~ 30 VSS' 
007 12 [ P 29 A9 
006 1~ ~ P 28 A7 gg::: I: ~:: 
D03 16 ~ ~ 25 A4 
D02 17 ~ ~ 24 A3 
DOl 18 [ P 23 A2 
Doo 19 ~ ~ 22 Al 

G 20 ["--_-'~ 21 A0 

"Note: Both ground pins (VSS) need to be 
grounded for proper operetion. 

132 EDI8M1664C50/6017OI85I100 Rev. 1.1 1/89 

Megabit SRAM Module, JEDEC Pinout 

Features 

64Kx16 bit CMOS Static 
Random Access Memory Module 

• Access Times 50, 60, 70, 85, and 100ns 
• Fully Static, No Clocks 
• Inputs and Outputs Directly TTL Compatible 
• Data Retention Function 

Jedec Approved Pinout 
• 40 Pin Ceramic Dual-in-line Package 

Single +5V (±10%) Supply Operation 

Pin Names 

~0-A15 
E 
W 
G 
000-0015 
UB 
LB 
VCC 
VSS 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Data Input! Output 
Upper Byte Control 
Lower Byte Control 
Power (+5V±10%) 
Ground 

A0-A14.------<.-I 
G 
W--~H-+-t 

r-=
A1~- !3't

p
I
I-

E. - E2 1---1-1-+--1 
~ - Ei t-- '-----J 

m - E0t--
'---

'-
'----

-

r- 000-007 

~~ OQ8-oo15 
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Absolute Maximum Ratings* 

Voltage on any pin relative to VSS "",,,,,,,,,,,,,-0,5V to 7,OV 
Operating Temperature TA (Ambient) 

CommerciaL""""""""""""".". O°C to +70°C. 
Industrial...""."""""""""""""",-40°C to +85°C 
Military""".""""""""""""""" -55°C to + 125°C 

Storage Temperature (Ambient/Ceramic). -65°C to + 150°C 
Power Dissipation.""""""""""".""""",,,,,,,,,,,,,,,,,,,4 Watts 
Output Currenl.""""""""""".""""""""""""""."" 20 mA 
'Stress greater than those Rsted under· Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation 01 the device at these or any other conditions greater 
than those indicated in the operational sections 01 this specification is not im
p6ed, Exposureto absolute maximum rating conditions for extended pariods 
may affect reDability, 

DC Electrical Characteristics 
(TA = ooc to +70°C or -55°C to + 125°C; vee = 5.0V ±10%) 

Parameter Sym 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 V 

Supply Voltage VSS 0 0 0 V 

Input High Voltage VIH 2,2 -- 6,0 V 

Input Low Voltage VIL -0.3 -- 0.8 V 

AC Test Conditions 
Input Pulse Levels, ." .. ", ......... "."".".".""., .. """" ... " ... ,,. VSS to 3,OV 
Input Rise and Fall Times. ".""""".""."."""""""""."""".,,,,.,,.,,' 5ns 
Input and Output Timing Levels """""""""""."."""."""",,.,,",,. 1.5V 
Output Load,; 5OnOns, """"""""'''''''''''''''''''''''''' lTTL, CL = 30pF 

851100ns."."""."."."""".""".""" lTTL, CL = 100pF 
(Note: ForTEHQZ, TGHQZ, and TWLQZ, CL = SpF,) 

Conditions Min Typ' Max Units 

5OnO 85/100 

Operating Power Supply Current, x16 mode ICCl W, E, LB, UB = VIL, 1110 = OmA, Min Cycle -- 170 240 195 mA 

Operating Power Supply Current, x8 mode leel E = VIL; LB or UB =VIL; -- 115 160 120 mA 

1110 = OmA, Min Cycle 

Standby (TIL) Power Supply Current ICC2 E ~ VIH orLB & UB~ VIL -- 50 95 75 mA 

Full Standby (CMOS) Power Supply Current ICC:l E ~ VCe- 0,2V or LB & UB ~ VCC-0,2V -- 1 10 3 mA 

VIN ~ VCC-0,2V or VIN ~ 0,2V 

Input Leakage Current ilL VIN = OV to vee -- -- ±10 ~ 
Output Leakage Current 10L V 110 = OV to VCC -- -- ±10 ~ 
Output High Voltage VOH IOH=-1.0mA 2,4 -- -- V 

Output Low Voltage VOL IOL=2,lmA -- -- 0,4 V 

'Typical: TA = 25°e, vee = 5.0V 

Truth Table Capacitance 
(f=1.0MHz, VIN=vee or VSS) 

E UB LB W G Mode OUlput Power 

H X H X X Standby HIGHZ ICC2,ICC3 
Parameter Pins Sym Max Unit 

L H H X X Standby HIGHZ ICC2,ICC3 
Input Capacitance 
(Except DO Pins) G,A CI 60 pF 

L X X H H Read, Output HIGHZ ICCl 
Deselect 

Capacitance Control (DO Pins) CD/O cOla 30 pF 

L L H L X UBWrite DIN(8-15) ICCl 

L H L L X LBWrite DIN(0-7) ICCl 

L L L L X Write DIN(0-15) ICCl 

Input capacitance Control Lines E,UB,LB CC 30 pF 

Input capacitance W Line W CW 50 pF 

These parameters are sampled, not 100% tested, 

L L H H L UB Read DOUT(8-15) ICCl 

L H L H L LB Read DOUT(O-7) ICCl 

L L L H L Read DOUT(0-15) leel 
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AC Characteristics 
Read Cycle 
(TA = ·55°e to + 125°e; vee = 5.0V ±10%) 

SOns· 60ns 70ns 

Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVaV 

Chip EnableAccess Time TELaV E 

Chip Enable to Output in Low Z (1) TELaX E 
Output Enable to Output Valid TGLQV 

Output Enable to Output in Low Z (1) TGLQX 

Chip Enable to Output in High Z (1) TEHOZ E 

Output Enable to Output in High Z (1) TGHaZ 

Output Hold from Address Change TAVQX 

Note 1: Parameter guaranteed, but not tested. 

Readct£l!1 
W High; G, E Low 

A 

a 

Read Cycle 2 
WHigh 

Xi 

... TAVAV 

ADDRESS 1 

.... TAvav .. 

~ 

Min 

50 

30 

5 

10 

.. 

.... TAVAV 

A Xi 

UB,LB, E • TAvav • \\\\\\' 
... TELQV .... 
.... TELQX .. 

G \\\\\\\\\\\\\' 

.... TGLaV .... 
... TGLaX .... 
~ 

a ~XXXXX: 
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Max Min Max Min Max 

60 70 

50 60 70 

50 60 70 

30 30 

30 35 40 

5 5 

35 35 35 

35 35 35 

10 10 

rx ADDRESS 2 

.... TAvax .. 
DATA 1 rxxxx 

asns lOOns 

Min Max Min Max Units 

85 100 ns 

85 100 ns 

85 100 ns 

30 30 ns 

50 60 ns 

5 5 ns 

40 45 ns 

40 40 ns 

10 10 ns 

'Preliminary data 

XX 

DATA 2 XXXXX 

... 
~ 

~/IIIIIII IIIIIIIIIII 

• TEHOZ .. 
~I I I I I I I I 1//11 '11111 

• TGHQZ • 
Y.'I. 
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AC Characteristics 
Write Cycle 
(TA = ooe to +7ooe or ·55°e to + 125°e; vee = 5.0V ±10%) 

SOns· 

Parameter Symbol Min Max 

Write Cycle Time TAVAV 50 

Chip Enable to TELWH W 45 

End of Write TWLEH E 45 

Address Setup Time TAVWL W 10 

TAVEL E 10 

Address Valid to TAVWH W 40 

End of Write TAVEH E 40 

Write Pulse Width TWLWH W 35 

TELEH E 35 

Write Recovery Time TWHAX W 5 

TEHAX E 5 

Data Hold Time TWHDX W 5 

TEHDX E 5 

Write to Output 

in High Z (1) TWLOZ 0 25 

Data to Write Time TDVWH W 25 

TDVEH E 25 

Output Active from 

End of Write (1) TWHOX 0 

Note 1: Parameter guaranteed, but not tested. 

(5) 

Min 

60 

50 

50 

10 

10 

50 

50 

45 

45 

5 

5 

5 

5 

0 

25 

25 

0 

60ns 70ns 85ns 100ns 

Max Min Max Min Max Min Max Units 

70 85 100 ns 

65 70 80 ns 

65 70 80 ns 

10 10 10 ns 

10 10 10 ns 

65 70 80 ns 

65 70 80 ns 

55 55 70 ns 

55 55 70 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

25 0 30 0 45 0 50 ns 

30 35 35 ns 

30 35 35 ns 

0 0 0 ns 

'Preliminary data 
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Write Cycle 1 
W Controlled 

"""'- TAVAV .. 
~ 

A 

... TElWH ... 
Us,LB,E \\\\\\\"-~\ ~\,,-~\y Jl1LL. r1L1LL 

... TAVWH .. J WHAX .. 

~ 
TWLWH .. - rW W ....... TAVWL~ 

r .... TDVWH ... .... TWHDX ... 

DATA VALID 
............... 

0 xxx x :xxx :x [XXXXX 

... TWLOZ ._1 IlWHQ~a..I 
:1 HIGHZ 

0 x [X [XX [XX lX 
'I 1 

Write Cycle 2 
E Controlled 

... TAVAV 
~ 

A 

... TAVEL 
~ ....... TELEH ... 

UB, LB,E 
... TAVEH ... ... TEHAX .. 

... TWLEH ... 
'if \\\\\\\\\\\~ ... 

I/I/II/Ill rill I I I I I I I I I I 
...... TDVEH ... .... TEHDX ... 

0 LXXXXXX; DATA VALID lXXXXXXXXXX 

TWLOZ 
• .. 

0 HIGHZ 
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Data Retention Characteristics 
(TA = O°C to +70°C or -55°C to + 125°C) 

Characteristic Sym 

Data Retention Voltage VDD 

Test Conditions Min Typ Max 

50no 85/100 

2.0 

Data Retention Quiescent Current ICCDR 

VDD=2.0V 

E~VDD-O.2V 

VIN ~VDD -0.2V 

or VINsO.2V 

300 2500 1500 

Chip Disable to Data Retention Time TCDR 

Operation Recovery Time TR 

°Read Cycle Time 

Data Retention 
E Controlled 

o 
TAVAV' 

Data Retention Mode 

vee .. 4.5V VDD 4.5V ... 
~----------------------------~ 

... TCDR .. ... TR ... 

E /////h ~VDD-O.2V 

Unit 

v 

ns 

ns 
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~EDI 

256KxB Static RAM 
CMOS, Module 

The EDI8M8256C is a 2048K bit CMOS Static RAM 
module. 

It is based on eight 32Kx8 Static RAMs in plastic 
VSOP packages mounted on a multi-layered ceramic 
substrate. The EDI8M8256C has an on-board decoder 
circuit that interprets the higher order address to select 
one of the 32Kx8 Static RAMs. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. Fully asynchronous, the 
EDl8M8256C requires no clocks or refreshing for opera
tion. 

Pin Configuration 
and Block Diagram 

EDIBMB256C7011001120PC 
High Performance 2 Megabit SRAM Module 

Features 

256Kx8 bit CMOS Static 
Random Access Memory Module 

• Access Times 70, 100, and 120ns 
• Fully Static, No Clocks 
• TTL Compatible Inputs and Outputs 

32 Pin Dual-in-line Package (P) 
• JEDEC Approved Pinout 

Single +5V (±100/0) Supply Operation 

NC 1 
A16 2 
A14 3 
A12 4 

32 VCC 
31 A15 
30 A17 
29 W 
28 A13 
27 AS 
26 A9 
25 All 
24 G 
23 Al0 22r 
21 D07 
20 DQ6 
19 DOS 
18 DQ4 
17 DQ3 

~14 ---41--------, 
W 

A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
Al 11 
AflJ 12 

DOflJ 13 
DOl 14 
D02 15 
VSS 16 

Pin Names 

A..0-A17 
£.. 
't1 
G 
D00-D07 
VCC 
VSS 

Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Common Data Input/Output 
Power (+5V±10%) 
Ground 
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G 

A15 
A16 
A17 
E 

DECODER 

t---HI- D00-D07 
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Absolute Maximum Ratings· 

Voltage on any pin relative to VSS ................. -0.5V to 7.0V 
Operating Temperature TA (Ambient) 

Commercial... ................................. O°C to +70°C 
Storage Temperature (Ambient/Ceramic). -65°C to + 150°C 
Power Dissipation..................................................... 1 Watt 
Output CUrrenl ......................................................... 20 mA 

·StI8S6 greater than those isted under ·AbsokJte Maxirrum Ratings· may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those incicated in the operational sections of this specification is not im
pied. Exposure to absolute maximum rating conditions for extended periods 
may affacI reialilily. 

DC Electrical Characteristics 
(TA = ooe to +700e; vee = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 

Standby (TIl) Power Supply Current 

Full Standby Power Supply Current 

Input leakage Current 

Output Leakage Current 

Output High Voltage 

Output Low Voltage 

*Typical: TA = 25°e, vee = 5.0V 

Truth Table 

G E W Mode 

Sym 

ICCl 

ICC2 

ICC3 

III 

IOl 

VOH 

VOL 

Output Power 

Recommended DC Operating Conditions 

Parameter Sym Min Typ Max Units 

Supply Voltage VCC 4.5 5.0 5.5 

Supply Voltage VSS 0 0 0 

Input High Voltage VIH 2.2 -- 6.0 

Input Low Voltage VIL -0.3 -- 0.8 

AC Test Conditions 
Input Pulse Levels .................................................. VSS to 3.0V 
Input Rise and Fall Times................................................... 5ns 
Input and Output Timing Levels........................................ 1.5V 
Output Load ................................................. 1TTL, CL = 100pF 

(nole: For TEHQZ,TGHQZ and IWLQZ, eL = 5pF) 

V 

V 

V 

V 

Conditions Min Typ· Max Units 

W, E = Vll, IVO = OmA, Min Cycle -- 80 100 mA 

E~VIH -- 65 mA 

E~VCC-0.2V -- 20 mA 

VIN ~VCC-O.2V or VIN~0.2V 

VIN = OV to VCC -- -- 10 ~ 

V VO = OV to vcc -- -- 10 ~ 

IOH=-1.0mA 2.4 -- -- V 

IOL= 2.1mA -- -- 0.4 V 

Capacitance 
(f=1.0MHz, VIN=Vee or VSS) 

Parameter Max Unit 
X H X Standby HighZ ICC2,ICC3 

Sym 

H L H Output Deselect HighZ ICCl 
Input Capacitance 
(Except DO Pins) CI 55 pF 

L L H Read DOUT ICCl Capacitance Control (DO Pins) CDIO 42 pF 
X L L Write DIN ICCl Input Capacitance Controlli nes CC 16 pF 

Input Capacitance W line CW 48 pF 

These paramelers are sampled, noll 00% lesled. 
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AC Characteristics 
Read Cycle 
(TA = O°C to +700C; vce .. 5.0V ±10%) 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 

Chip Enable to Output in low Z (1) 

Output Enable to Output Valid 

Output Enable to Output in low Z (1) 

Chip Enable to Output in High Z (1) 

Symbol 

TAVAV 

TAVaV 

TElaV 

TElaX 

TGlaV 

TGlaX 

TEHaZ 

Output Enable to Output in High Z (1) TGHaZ 

Output Hold from Address Change TAVaX 

Note 1: Parameter guaranteed, but not tested. 

Read CrP!e.J 
W High; G, E Low 

A 

Q 

Read Cycle 2 
WHigh 

A )G 

E \\\\\\( 

... 

t.. 

... 
t.. 

..... TAVAV 

Xi ADDRESS 1 

.... TAVQV .. 

XXl(XX; 

TAvav 

TELaV 

TElax ... 
G \\\\\\\\\\\\\( 

t..... TGlaV 

.... TGlaX ... 

.. 

.. 

.. ... 

.. 
Q ')(¥n)(~ 
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70ns 100ns 120ns 

Min Max Min Max Min Max Units 

70 100 120 ns 

70 100 120 ns 

70 100 120 ns 

30 30 30 ns 

35 50 60 ns 

10 10 10 ns 

0 30 0 30 0 40 ns 

0 30 0 30 0 40 ns 

10 10 10 ns 

rx ADDRESS 2 XX 

.... TAVax ... 
DATA 1 tXXXX DATA 2 XXXXX 

TAVAV .. 
rx 

'rIll I I I I I I I I I I I I I I I I 

• TEHQZ 

i 
'r/ / / / / / / / / / / / J ////// 
..... TGHaZ .. 

p 

xx 
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AC Characteristics 
Write Cycle 
(TA = ooe to +7ooe; vee = s.ov ±10%) 

Parameter Symbol 

Write Cycle Time TAVAV 

Chip Enable to TELWH 

End of Write TWLEH 

Address Setup Time TAVWL 

TAVEL 

Address Valid to TAVWH 

End of Write TAVEH 

Write Pulse Width TWLWH 

TELEH 

Write Recovery Time TWHAX 

TEHAX 

Data Hold Time TWHDX 

TEHDX 

Write to Output 

in High Z (1) TWLOZ 

Data to Write Time TDVWH 

TDVEH 

Output Active from 

End of Write (1) TWHOX 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

Note 1: Parameter guaranteed, but not tested. 

(2) 

70n5 lOOns 120ns 

Min Max Min Max Min Max Units 

70 100 120 ns 

65 80 90 ns 

65 80 90 ns 

20 20 20 ns 

0 0 0 ns 

60 80 90 ns 

60 80 90 ns 

55 60 70 ns 

55 60 70 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

5 5 5 ns 

0 30 0 35 0 40 ns 

30 35 40 ns 

30 35 40 ns 

0 0 0 ns 
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Write Cycle 1 
W Controlled 

A 
~ 

I .. 
E \\ \\\ \ \\\ \' l\ \\ \ \\-

W 

o 

a 

Write Cycle 2 
E Controlled 

A 

I .. 
.. TAVWL .. 

... 

.. TAVEL 

.. TAVEH 

TAVAV 

TELWH 

TAVWH 

~ 
TWLWH 

t\\; ~ 

xxx x [XXX [X .. TWLOZ .. 
xxxyxx [Xx 

TAVAV 

.. .. TELEH .. 
.. ..... 

.... TWLEH .. w \\\\\\\\\\\\\\\\\\\\\\\\" 

I..oIl TOVEH ... ... 
o 11.1.1.1. ~X~ DATA VALID 

.IWL~~ 
HIGHZ a 
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--. 

.. 
11LLL. '1LL1L 

.. • .TWHAX .. 

.. 
... TDVWH .. ..TWHOX .. 

DATA VALID (XXX xx 

HIGHZ 
j.WHOX .. 

.xxxxxxx 

.. 

TEHAX .. 
/1//1///// r/ / / / / / / / / / / / / 

TEHOX .. 
(xxxxxxxx ~x 
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________________ Re/iability Program 
Quality Assurance Policy 

The Quality Standard at Electronic Designs Incor
porated (EDI) is defect free work. No other standard is 
acceptable. 

This policy is refelcted in the attention given to the 
design, manufacture, and test of all of our products. All 
procedures are designed to meet or exceed the re
quirements of our customers, and the strict require
ments and procedures dictated by Military Standards. 

Maintaining the highest standards of quality de
mands a continous committment fromeach individual, 
through out the company. EDI conducts a comprehen
sive training program for all employees which stresses 
the im portance of each individual to the final objetive of 
satisfied customers through defect free products and 
workmanship. 
MIL-STD-883C Compliance 

EDl's hermetic Military grade monolithic CMOS 
SRAMs are in full com pliance with the product flow and 
test procedures of paragraph 1.2.1 of MIL-STD-883. 

The products are processed to the standardized 
screening flow, Method 5004 of MIL-STD-883C. Peri
odic inspections, per Method 5005 of MIL-STD-883C 
are performed to ensure adequate screening. The 
purpose of Methods 5004 and 5005 is given below. 

1. Screen infant mortality. 
2. Produce highly reliable product. 
In addition, EDI performs extended life tests on all 

released products. Devices are tested at + 125°C for 
1000 hours. Failures are rigorously analyzed to iden
tify failure mechanisms. Finally, corrective actions are 
implemented to preclude failure recurrence. Thisclosed 
loop system ensures that reliability is "designed in" 
rather than "tested in.· 

With this information, EDI can: 
1. Predict failure rates 
2. Assess impact of design. process or material 

change. 
3. Determine useful product life. 
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Reliability Program 
EDI Quality Conformance Inspections 
Military Monolithic Devices and Modules 

Quality Conformance Inspection (QCI) for mono
lithic memories, including those used on memory 
modules, is designed to conform to all of the require
ments of MIL-STD-883, Method 5005. QCI for mem
ory modules is also designed to follow the basic re
quirements of MIL-STD-883, Method 5005, with 
modifications as described below. 
Group Testing 

Group A testing on monolithic devices includes a 
one hundred sixteen (116) piece sample, taken at 
random from each inspection lot after all assembly 
screening has been completed, is subjected to the 
applicable subgroups, dependant upon the test tem
perature selected. For Modules a lot verification is 
done by QA per MIL-STD-883C, Method 5008. 

Group B tests for monolithics are per Method 5005. 
Module Group B is the same, except subgroup five (5) 
is omitted. Samples are taken from each inspection lot 
as directed and allowed by Method 5005 after all 
assembly screening has been completed. 

Group C tests for monolithic devices are performed 
on die produced each quarter. A forty-five (45) piece 
sample from each die family is taken from a represen
tative inspection lot after all screening has been com
pleted. The lot is then subjected to 1000 hours of life 
testing at 125 degrees centigrade or the equivalent, as 

144 EDI CMOS SRAM Data Book 

allowed by Method 1005, Table 1. Group C tests for 
modules are performed once annually. A forty five (45) 
piece sample from each module family is taken from a 
representative inspection lot after all screening has 
been com pleted. the lot is then subjected to 1000 hours 
of life testing at 125 degrees centigrade or the equiva
lent, as allowed by Method 1005, Table 1. 

Group D tests for monolithic devices are performed 
once every six months. Samples from each package 
family are taken from a representative inspection lot 
after all screening has been completed. Monolithic 
devices are subjected to the tests per Method 5005. 
Group D tests for modules are performed once annu
ally on one complex module type for a representative 
inspection after all other screening has been com
pleted.. Modules are subjected to a modified 5005 
screening. Seal tests and subgroups six (6) and eight 
(8) are omitted. 
Military Process Flow 

EDl's Military products are assembled and tested to 
the MIL-STD-883, Rev C. Class B, Method 50041 
5005. Component modules are assembled with 
MIL-8TD-883, Rev C compliant monolithic memory 
devices and processed to the latest recommendations 
of the JC-13 Task Group on Modules. 



________________ Reliability Program 
Monolithic, MIL-STD-883C, Class B 
Assembly Flow: 
Sidebrazed and LCe 

o Receive Wafers, Bases and Lids @ EDI 
o Wafer and Piece Part Incoming Acceptance 
o Ship Wafers and Piece Parts to Subcontractor 
o Incoming Inspection for Wire and Preform, 

Functional Test for Piece Parts 
o Release to Assembly for Production 
o Wafer Saw 100% Saw-Thru 
o Die Separation and Placement 
.... Second Optical Inspection, Method 2010 
o Second Optical OA Gate 
o Eutectic Die Attach 
o Die Shear and Die "Flick" Monitor 
o Ultrasonic Wire Bond 
o Wire Bond Strength Test 
.... Third Optical Inspection, Method 2010, Class B 
o Third Optical OA Gate 
o Lid Placement 
o Seal 
o BackMark 
o Temperature Cycle, Method 1010, Condo C 
o Centrifuge, Method 2001C, Condo E 
o Fine Leak, Method 1014 
o Gross Leak, Method 1014, Condo C 
o Lead Shear (Sidebrazed Only) 
.... Final Visual Inspection, Method 2009 
o Final Visual OA Gate 
o Ship to EDI 

o Production 
o OA Inspection 
.... Production Inspection 

Monolithic, MIL-STD-883C, Class B 
Assembly Flow: 
CERDIP 

o Receive Wafers, Bases, Frames and Caps 
o Wafer and Piece Part Incoming Acceptance 
o Ship Wafers and Piece Parts to Subcontractor 
o Incoming Inspection for Wire, Preform, and 

Jumper Chip Functional Test for Piece Parts 
o Release to Assembly for Production 
o Frame Attach 
.... Frame Attach Inspection 
o Wafer Saw 100% Saw-Thru 
o Die Separation and Placement 
.... Second Optical Inspection, Method 2010 
o Second Optical OA Gate 
o Eutectic Die Attach on Frame Attached Base 
o Die Shear and Die "Flick" Monitor 
o Ultrasonic Wire Bond 
o Wire Bond Strength Test 
.... Third Optical Inspection, Method 2010, Class B 
o Third Optical OA Gate 
o Lid Placement 
o Seal 
o Seal Monitor 
o Back Mark 
o Temperature Cycle, Method 1010, Condo C 
o Centrifuge Method 2001 Condo E 
o Lead Shear 
o Solder Dip 
o Fine Leak, Method 1014 
o Gross Leak, Method 1014, Condo C 
.... Final Visual Inspection, Method 2009 
o Final Visual OA Gate 
o Ship to EDI 
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Reliability Program 
Component Module 
Assembly Flow 

(All Module Semiconductor Components are 
MIL-STD-883C, Class B Processed) 

o Receive Substrates and Solder @ EDI 
Substrates and Solder Incoming Inspection 

o Pull components for Module Build to Bill of 
Materials 

o Release to Assembly for Production 
o Component Prep 

• Mark Removal 
• Solder Dip of Components (as required) 

o Solder Dispense, Bottom 
o Component Placement 
o IR Reflow 
o Solvent Clean 
o Solder Screen Printing,Top 
o Component Placement 
o IR Reflow 
o Solvent Clean 
o Lead Shear 
.... Final Assembly Visual Inspection 
o Final Optical OA Gate 
o Move to Test 
o Test @ Room (25°C) 
o Temperature Cycle, Method 1010, Condo C 
o Test@ Cold (-55°C) 
o Test @ Hot for Speed Sort (125°C) 
o Mark 
.... Final Visual Inspection 
o Final Visual QA Sample Gate 
o Group A (In-Line Option) 
o Group B (Mark Perm, Solderability) 

o Periodic Group C & D 
o Ship 

146 EDI CMOS SRAM Data Book 

Monolithic Test Flow 
o Receive at EDI from Subcontractor 
o Incoming Inspection 
o Release to Test 
o Room Test (25°C) 
o Burn in, 160 hours @ 125°C or Equivalent 
o Room Test (25°C) 
o PDA Calculation 
o Test @ Cold (-55°C) 
o Test @ Hottor Speed Sort (125°C) 
.... Final Visual Inspection 
o Final Visual OA Sample Gate 
o Group A (In-Line Option) 
o Group B 

o Periodic Group C & D 
o Ship 

Test Patterns 
Selecting the appropriate patterns to test semicon

ductor RAM devices can be a long, drawn-out process. 
A great deal of effort has been spent on finding the 
perfect pattern, a pattern that could detect all memory 
faults. It has become apparent, however, that no single 
pattern could exercize a RAM thoroughly enough to 
detect all its failure modes. It has therefore become a 
practice in the semiconductor industry to choose sets 
of memory test patterns, in the hope that most device 
faults will be discovered in the shortest time. 

Limiting test time, especially in the production envi
ronment, has become the most important considera
tion when choosing test patterns. Test times have 
increased as memory device densities have increased. 
In some cases additional test time is directly propor
tional to the number of memory cells. For some test 
patterns, ihe increase in test time follows the square of 
the number of memory cells. As memory sizes con-



________________ Reliability Program 

tinue to grow, there is an important trade off between 
test time and the type and number of test patterns 
executed. 

Extensive testing in the form of characterization is 
performed on all new products, and in the case of a 
design or wafer change. Long test patterns are exe
cuted with the intent of fully stressing the RAM to 
guarantee its reliability. It is not feasible to run these 
long patterns in a production mode, however. By 
sampling product on a lot by lot basis under the 
characterization set up, any potential problems which 
may occur during production testing will be indicated. 

The following is a list of test patterns used in normal 
production testing, followed by a list of characterization 
patterns. They were chosen on the basis of their ability 
to find the optimal numberof functional problems while 
keeping production test time to a minimum. 
AC Parametric 
1. Checkerboard & Invened Checkerboard: 

Functional testing is performed at voltages of S.SV 
and 4.SV, with a Checkerboard & Inverted Checker
board written to the entire memory. Checkerboard & 
Inverted Checkerboard patterns are used to check that 
every cell can be forced to a one (1) of a zero (0). This 
pattern also checks the susceptibility of every cell to 
noise, as each cell is surrounded by it's complement.. 
2. March: 

A background of zeros (0) is written into memory. 
Then a one (1) is written into each sequential cell until 
the end of memory is reached. Each cell is tested and 
changed back to zero (0) in reverse order until the first 
address is reached. The same sequence is repeated 
by loading a background of ones (1). 

March patterns will find cell opens and shorts as well 
as address uniqueness faults. 
3. Masest: 

This is an alternating multiple-address selection test 
which writes a background pattern of zeros to the OUT 

at the min address, then max, then min+ 1 ,then max-1, 
etc., then reads all OUT cells in the same manner, then 
writes a complimentary background pattern of ones 
and repeats the same steps. 

This test will find any open address decode lines 
internal to the device. 
4. Galdlag: 

This is a galloping diagonal pattern test. A diagonal 
of ones is written to a background of zeros. All memory 
cells are read and the diagonal is shifted horizontally. 
This pattern is read and the shifting continues until the 
diagonal has been shifted throughout the memory. 
This sequence is then repeated using complemented 
data. 

The Galdiag pattern finds unsatisfactory address 
transitions between each cell and the positions in the 
cell's diagonal. It also finds slow sense amplifier recov
ery and destruction stored data due to noise coupling 
among cells in a column. 
Characterization 

In a characterization mode extra patterns are used 
to further test the functionality of the RAM. The follow
ing is a list of patterns which require exceptionally long 
execution time. 
1. Walking: 

Into a background of zeros, the first cell is comple
mented and then all other cells are read sequentially. 
The first cell is then and restored to zero, the next cell 
is complemented, and all other cells are read sequen
tially. This continues for all memory cells. The pattern 
is then repeated using complemented data. 
2. Galpat: 

Into a background of zeros, the first cell is comple
mented and then read alternately with every other cell 
in memory. This sequence is continual and every 
memory cell eventually becomes the test cell. The 
same sequence is then executed using complemented 
data. 
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~EDI 
Thefulllr •••• Iada.,. 

Certificate of Compliance 
Customer 

Part Number Quantity 

DatelLOte Code Purchase order Number 

ED! certifies that our Hi-Rel/Mll..-STD-883C product meets or ex
ceeds the requirements of our data sheets and complies to MU..-STD-883 
Paragraph 1.2.1. 

Documentary evidence, in the form of test and inspection reports, is on 
file and available for review. 

QA Representative Date 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

TELEX 948004 (508)435-2341 

~EDI 
T ... fulur •••• laday. 

FAX(508)4356302 

Certificate of Compliance 
Customer 

Part Number Quantity 

Date/Lote Code Purchase Order Number 

This is to certify that the material furnished according to the purchase order 
referenced above has been manufactured, tested, and/or inspected in accor
dance with your purchase order and any applicable specifications. 

Documentary evidence, in the form of test and inspection reports, is on file 
and available for review at Electronic Designs. 

QA Representative Date 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

Telex 948004 (508) 435-2341 Fax (508)435-6302 
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______________ Reliability Program 
Quality Control Documentation 

~EDI 
Tltefuture ••• taday. 

Certificate of Conformance 
for Method 5004, Class B Screening 

Class B Screen Tests MIL-STD-883 Method* Acc. Rej. 

Internal Visual 2010B 

Stabilization Bake 1 008C, 24 hrs. @+150°C 

Temperature Cycling 1010C, 10 Cycles -65°C / + 150°C 

Constant Acceleration 2001 E, Y1 orientation 

External Visual 2009 

Fine Leak 1 014A, 5x1 0-8 Atm cc/sec. 

Gross Leak 1014C 

Interim Electrical 25°C DC and Functional tests per 

(Pre-Burn-in) applicable device specification 

Burn-in 1015,160 hrs@ +125°C 

Electrical 25°C DC and Functional tests per 

(Post Burn-in) applicable device specification 

Final Electrical Tests DC and Functional tests per 

(125°C and -55°C) applicable device specification 

External Visual 2009 

"All methods performed to current MIL-STO-883 revision level. 

This is to certify that all EDI products supplied to your purchase order 
have been screened per the above methods of MIL-STD-883. All Test 
and Certification Data is on file at our facility. 

Customer 

Part Number 

PO Number 

Date Code(s) 

Lot Number(s) 

Quantity 

Telex 948004 

Date 

QA Representative 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

(508) 435-2341 Fax (508) 435-6302 
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Reliability Program _____________ _ 
Quality Control Documentation 

~EDI 
Th.futur .... laday. 

Certificate of Conformance 
for Group A Attribute Data 

Test Temp. Sample 
(See Note 1) Size 

Subgroup 1, 4, 7, 9 
Static, Dynamic, Functional 25°C 
and Switching Tests: 

Subgroup 2, 5, 8, 10 
Static, Dynamic, Functional 125°C 
and Switching Tests: 

Subgroup 3, 6, 8, 11 
Static, Dynamic, Functional -55°C 
and Switching Tests: 

Accept Reject 

"Note 1. The specific parameters to be included for testing in each subgroup shall be as specified 
in the EDI Data Sheet or as specified on Purchase Order. 

This is to certify that all EDI products supplied to your purchase order 
have been screened per the above methods of MIL-STD-883. All Test 
and Certification Data is on file at our facility. 

Customer 

Part Number 

PO Number 

Date Code(s) 

Lot Number(s) 

Quantity 

Telex 948004 

150 EDI CMOS SRAM Data Book 

Date 

QA Representative 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

(508) 435-2341 Fax (508)435-6302 
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Quality Control Documentation 

~EDI 
Tbeflllllre ... tadau. 

Qualification and Quality Conformance Report 
Group B 

Part Number I Description: __________________ _ 

Lot Number: _________ Date Code: ___ Quantity: ___ _ 

This hereby certifies that the above listed devices have been subjected 
to the reliability screening sequences as indicated below. 

Test MIL·STD·SS3 Quantity 
Method Condition Accept Reject 

Subgroup 2 
(a) Resistance to Solvents 2015 

Subgroup 3 Soldering 
(a) Solderability 2003 Temperature of 

+245° ±5°C 

Subgroup 5 
(a) Bond Strength 2011 Test Condition D 

Quality Assurance Engineer Date 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

Telex 948004 (508) 435-2341 Fax (508) 435-6302 
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Reliability Program _____________ _ 
Quality Control Documentation 

~EDI 
The future ••• taday. 

Qualification and Quality Conformance Report 
Group C 

Part Number I Description: __________________ _ 

Lot Number: _________ Date Code: ___ Quantity: ___ _ 

This hereby certifies that the above listed devices have been subjected 
to the reliability screening sequences as indicated below. 

Test MIL·STD·883 Quantitv 
Method Condition Accept Reject 

Subgroup 1 

(a) Steady State Life Test 1005 1000 Hours @125°C 
or Equivalent 

(b) End-point Electrical Test Per EDI Specification 

Quality Assurance Engineer Date 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

Telex 948004 (508) 435-2341 Fax (508)435-6302 
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______________ ReJiability Program 
Quality Control Documentation 

~EDI 
The future ••• taday. 

Qualification and Quality Conformance Report 
Group D 

Part Number I Description: ----------------------
Lot Number· Date Code: Quantity: ___ _ 

This hereby certifies that the above listed devices have been subjected 
to the reliability screening sequences as indicated below. 

T8.t MIL·STD·883 QuentiN 
Method Condition Acc Re· 

Subgroup 1 
Cal Physical Dimensions 2016 

Subgroup 2 
(a) Lead Integrity 2004 B2 for Leaded, 0 for LCC 
(b)SeeI 1014 As Applicable 

(1) Fine 
C2\ Gross 

Subgroup 3 
(a) Thermal Shock 1011 15 Cycles, Condition B, Min. 
(b) Temperature Cycling 1010 100 Cycles, Condition C, Min. 
(c) Moisture Resistance 1004 
(d) Seal 1014 As Applicable 

(1) Fine 
(2) Gross 

(e) Visual Examination Per Visual Criteria/Methods 1004 & 1010 
if I End Point Electrical Test Per EDI Part Soecification 

Subgroup 4 
(a) Mechanical Shock 2002 Condition B, Min. 
(b) Vibration Variable Freq. 2007 Condition A, Min. 
(c) Constant Acceleration 2001 Condition E, Min, Y1 Orientation only 
(d) Seal 1014 As Applicable 

(1) Fine 
(2) Gross 

(e) Visual Examination Per Visual Criteria I Methods 1004 &1010 
if I End Point Electrical Test Per EDI Part Soecification 

Subgroup 5 
(a) Salt Atmosphere 1009 Condition A, Min. 
(d) Seel 1014 As Applicable 

(1) Fine 
(2) Gross 

Ce)·Visuai Examination Per Criteria Method 1009 
Subgroup 6 

(a) Intemal Water Vapor Content 1018 5,000 ppm. water content at 100·C 
Subgroup 7 

Cal Adhesion of Lead Finish 2025 
Subgroup 8 

(a) Lid Torque 2024 

Quality Assurance Engineer Date 

Electronic Designs Incorporated 
42 South Street, Hopkinton, MA 01748 USA 

Telex 948004 (508) 435-2341 Fax (508) 435-6302 
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Reliability Program _______________ _ 
Radiation Program 

An increased need for radiation survivability has 
been expressed throughout the defense industry. This 
need has prompted EDI to dedicate resources to the 
understanding of radiation effects on its Static RAM 
products. Our efforts are focused on gaining a better 
understanding of the various radiation environments 
and the effects of those environments on silicon. 

There are two major radiation environments 1) space, 
2) a nuclear event in the batHefield, each presenting 
unique requirements. 

In a space application, a design engineer needs to 
consider the high energy cosm ic ray penetration on the 

Radiation Primary Possible 
Test Particle Source 

Total Dose GAMMA Space or 

semiconductor. Hence, engineers will most likely im
pose a total dose and or cell requirement on space 
bound semiconductors. 

In a nuclear battlefield application, a design engi
neer must consider the several types of radiation from 
a nuclear detonation. These include gamma, photon, 
and neutron radiation. Typically, a design engineer will 
impose a total dose neutron and a dose rate require
ment. The graph shown here summarizes the various 
radiation environments and CMOS Static RAM effects. 

Several external specialized test labs are perform
ing radiation tests for EDI. Please consult the factory 
for the most recent radiation test data. 

Effect on 
SRAMs 

Permanent functional 
Nuclear Event failures due to memory cell failures 

Dose Rate Photons Nuclear Event Temporary upset of logic states 
causing ·soft errors" 
and/or CMOS Latch-up 

Single Event Cosmic Rays Space Temporary upset of Logic states 
Upset (SEU) causing "soft errors" 

Neutron Neutrons Nuclear Event Silicon lattice damage 
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________________ Reliability Program 
MTBF Prediction Techniques 

Techniques exist for computing a components fail
ure rate based on probability mathematics. The term 
failure rate, represented by the greek letter lambda (A), 
is used to represent the number of failures per million 
hours. The reciprocal of the failure rate is called the 
mean time between failures (MTBF). 
Monolithic MTBF Calculation 

EDI has implemented a PC based program to calcu
late the MTBF for its Military Monolithic SRAMs. This 
program utilizes the failure rate prediction model found 
in MIL-HDBK-217E page 5.1.2.4-1. MTBF Calcula
tions can be made available on request. In addition, 
calculations can be tailored to better emulate your 
application .. 
ModuleMTBF 

EDl's Military Grade CMOS SRAM Modules are fully 

responds to a 10x increase in Dynamic Power (Po) 
versus Standby Power (Ps) dissipation. 

A component's failure rate is dependent on junction 
temperature(TJ): 

TJ = Tc = P (eJc) 
TJ is a function of the case temperature (Tc), power 

dissipation (P), and junction to case thermal resistance 
(eJc). The junction to case thermal resistance is a con
stant and solely dependent on the material of the die 
and package. Likewise, case temperature can be 
assumed constant and dependent upon the environ
ment of the application. Thus, power dissipation is the 
only variable and it is dependent on the Static RAM's 
mode of operation. The graph shown here illustrates 
the relationship between TJ and power dissipation. 
Note that the junction temperature in Standby Mode is 

com pliant with the test and product flow pro- ,..------------------.. 
cedures required by MIL-STD-883 for mod
ule assemblies. All semiconductor compo
nents used on EDI Military grade modules 
are processed to MIL-STD-883C, Class B 

100 

I Full CMOS 
'Standby Region 

I Dynamic 
'Operating Region 

:::~lill~~m::::::::::::l Tc = 85 

Tc=75 prior to module assembly. 0- 90 
~ kL __ =-J@~~m.zl4g@ll. A fundamental approach for determining CD 80 If 

a module's failure rate is to calculate the ~ Tc=65 

Tc=55 

Tc=45 

sum of the individual failure rates of devices 2i 70 W/~: ---=JiiSmiitliillB 
that form the sub assembly. However, spe- ~ 
cial attention should be given to modules 
with more than one memory device. De
pending on the decoding technique, one 
SRAM may be ON while others are Powered 
Down. Since EDl's SRAMs have extremely 
low current levels in full CMOS Standby 
mode, low power dissipation can be 
acheived. Hence, a Static RAM's power 
disssipation is dependent on its mode of op

~~} 
40 ""'--+--

eration, dynamic or standby. 
Power Dissipation versus the mode of operation is 

expressed as follows: 
Dynamic Mode, Po = Vee Icc1 
Standby Mode, Ps = Vee Icc3 
Typically, ICC1 (Dynamic Current) and ICC3 (Full 

Standby Current) will vary by a factor of ten. This cor-

o 100 200 300 400 

Power (mW) 
soo 

Junction Temperature vs Power Dissipation 

significantly lower than in Dynamic Mode. 

600 

A lower junction temperature would correspond to a 
lower failure rate. Thus, a module's failure rate can 
improve, if you consider the standby operation of its 
Static RAMs. This is a suggested prediction technique 
for failure rate improvement. 
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~EDI 
This application note describes the basic characteristics of 

CMOS Static RAM devices and how they relate to the environment 
in which they operate. Subjects discussed range from the opera
tion of fundamental inverter circuit, through CMOS threshold 
levels, and latch-up immunity, to the comparison of Static RAM 
storage cells. 

Later on, data sheet specifications and parameters are 
looked at with practical applications in mind. 
Basic CMOS Characteristics 
Inverter Circuit 

The basic building block olall CMOS circuit!)' is the inverter. 
This simple gate is used in various configurations to form the 
necessary functions required. The key to the low power consump
tion of CMOS devices is the operation of this element. Figure 1 is 
the schematic diagram of a CMOS inverter. It consists of a PMOS 
and NMOS device with common gate input and drain outputs. 

VCC 

Input 

Ground 

Figure 1. CMOS Inverter 

RaiSing the in
put high will tum 02 
ON, coincidentally 
tuming 01 OFF. Simi
larly, returning the in
put level to 

Output Ground(Vss) will turn 
01 ON again and 
switch 02 OFF. This 
has the effect of pro-
ducing an output 
waveform that is the 
inverse of the applied 
input. The threshold of 
the P and N-type tran
sistors is controlled 

during fabrication of the wafer to control the vertical current flow as 
the input signal passes from Vss to Vcc and vice-versa. 

It can be seen that, while the input remains in a high or low 
state, no current flow occurs through the vertical path and, 
moreover, the amount of power consumed will depend upon the 
time taken to 
make the transi-

t 
tion, and the 
number of tran
sitions made. 

If the rise Logic "1" 

and fall time of Input 

the input is rela-
tively constant, 
the circuit's cur-
rent consump-
tion is almost 
entirely fre
quency depen- Figure2A. 
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Logic "0" 
1---0 0u1pu1 = Ground 

hl~ 

CMOS Static RAM Characteristics 

dant, doubling the switching rate will double the current consump
tion. 

Figures 2A & 28 illustrate the direction of current flow 
according to the input voltage level. 

As previously explained, vertical current flow from Vcc to 
Vss only occurs during the switching transition. 

The characteristics of this current flow in relation to the input 
voltage is depicted in Figure 3. It will be noted that, due to the non
identical threshold levels of the P-type and N-type transistors, that 
the current flow is not symmetrical around the mid-input voltage 
level (2.5 volts) and is shifted towards the low voltage level. 
Threshold Levels 

5 

4 

Relative 
Vertical 3 
Current 
Flow 

2 

\ 

\ 
~ o 

o 2 3 4 
Input Voltage 

Figure 3. Input Voltage versus 
Current Row for a CMOS Inverter 

5 

The characteristics of the P-type and N-type transistors de
fine the inverter output levels for a defined input level. CMOS op
erates over a range of operating voltages - generally about +3 to 
+ 18 volts - and switches at a nominal 30% and 70% of vec. If a 
5 voltTTL supply is used the input must be between 0 and 1.5 volts 
or 3.5 to 5 volts to guarantee logic '1' and '0' respectively. This is 

Logic? 
Input = Ground 

~ 

Figure2B. 

vee 
not absolutely 
compatible 
with a TIL envi
ronment that 
may present 
the inverter 
with an input 
level as low as 
2.2 volts, and 
require a logic 
'0' output to be 
maintained. 
Figure 4 dem
onstrates the 



5V 5V 100% 

Logic "1" 

Logic "1" 3.5V 70% 

Undefined 
Levels 

2.2V 

1.5V 30% 

O.SV Logic "0" 
Logic "0" 

0 0 0 
m Input Levels CMOS Input Levels 

Figure 4 .. 

problem. At below 3.5 volts, the CMOS input enters an area of un
certainty. 

Fortunately, this scenario can be overcome with the careful 
design of input buffer threshold levels by tight control of dopants 
and gate geometry. The addition of an extra N-type transistor in 

vce 

Input t----<l Output 

parallel allows 
greater drive 
and lower resis
tance, thereby 
extending the 
guaranteed '1' 
input level to 
below 70% of 
the input volt
age 

Although 
we can now 

Figure 5. Input TTL to CMOS Inverter successfully in-
terface TIL level signals with CMOS products, the control of the 
input levels has a substantial effect upon the performance of the 
device, especially upon the D.C. operating specifications. 
Latch-up Susceptibility 

Early CMOS devices had an unfortunate habitoflatching-up 
as, inherent to the CMOS fabrication process, parasitic thyristor 
circuits are produced at the inputs and outputs. Worse still is the 

fact that thyristing action is triggered by excessive positive or 
negative transitions of the terminal pins. 

These can occur through voltage overshoot or undershoot 
caused by circuit ringing or noise. 

Figure 6 shows a cross section through a CMOS inverter 
detailing the various parasitic Bipolar transistors that are for~ed. 
In Figure 7, the equivalent schematic. ~iagrams of ~e thyn~tor 
action are shown for excessive posl~ve or negative terminal 
voltage. . . 

In Figure 7A, if positive voltage, either an A.C. nOise spike 
or a D.C. condition, is applied to the output pin, 03 will turn ON as 
result of the bias voltage produced between the transistor's base 

vee vee 

Figure 7A. Rgure 78. 
Equivalent Circuits for Positive and 
NegativeVoltage Latched Thyristors 
and emitter. This will produce a current flow through the base 
resistance of 02, shown as RP, to ground. This then causes 02 to 
conduct, which in turn switches 01 ON. The action of 01 turning 
ON maintains base current to 02 forming a closed loop circuitof01 
and 02. Current then flows from vee to VSS for as long as the 
supply is maintained. The transient input pulse is no longer 
required to maintain current flow conditions and the circuit is 
latched. 

Figure 7B shows the position in the case of a negative input 
condition. In this case 04 conducts, enabling base current of 01 
to flow and resulting in theconducnon of 01. This leads to 02 being 
turned ON, maintaining base current to 01, stabilizing the conduc
tion path between vee and VSS. 

Input from 
Output .--------.------------0 Pin 

last Stage o----------...--t-------r-, 
vee +5V .----+---+-+--.... --'9 

Figure 6. 
CMOS Inverter 
Cross Section 
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Fortunately the tendency for devices to latch-up, which 
could, in some cases, lead to the destruction of the part, has largely 
been eliminated. Figure 8 illustrates the latch-up immunity charac
teristics typical of ED I devices. 

EOI products include a numberoffeatures that are designed 
to prevent latch-up under normal operating conditions. 

l00mA 

SOmA 

These features include: 
• Increased separation between the VCC N-well and N

diffusion layer. 
• Careful design of input circuits using diffused polysilicon 

resistors and protection diodes to vee and VSS. 
• Increased current sink capability to VSS. 
• Diffused guard bands on all inputs and outputs to pre

vent substrate current flow occurring. 

l.aIc:h·up Free Zone 
ofOperalion 

Latch-up 
/ Trigger Voltage 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
VCCVollII 

Figure 8. SRAM Latch-up. 

As noise and current spikes are a realistic part of every 
digital circuit, a generous margin on recommended operation 
conditions is specified to virtually eliminate the possibly of latch-up. 

For instance, EOI's 256K x 1 SRAM, EDI81256, has the 
following specification: 

Absolute Maximum Ratings 
Symbol Parameter Rating Units 

VCC Supply voltage -3.5· to 7 V 
VI Input voltage -3.5· to 7 V 
VO Output voltage -3.5· to 7 V 

··3.5 Voll input is permissible for maximum pulse width of 20ns. The D.C. 
steady stale vokage condttion is ·0.5 voks. 

As long as the engineer maintains good equipment design 
practice, and operates devices within these limits, no problems will 
occur with parts latching-up. Careful consideration should be a 
applied to power regulation, power distribution, device decoupling 
and bus terminations to prevent excessive ringing. It is recom
mended that one ceramic or tantalum de-coupling capacitor with a 
value of between 10-100nF is used for every device where all 
devices are accessed at once, i.e. in designs using x1 organiza
tions, or for every two or three devices when x8 parts are used. 

Power supply lines vee and VSS should run as close as 
possible to the device to ensure the lowest impedance. Thicker 
copper tracking should be used for the power rails than for signal 
lines. In large arrays, or where many devices are accessed in 
parallel, the use of additional copper strips mounted vertically on 
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the upper side of the printed circuit board and connected along the 
length of the power supply tracking, should be considered to 
reduce power supply noise and impedance. Wherever possible, all 
signal lines should run at right angles to the power tracks to 
minimize any R.F. coupling effects. 

Noise generated in signal lines can usually be traced to an 
unstable VSS reference voltage. The use of a son series resistor 
in the signal path will often cure the problem if the power supply is 
found not to be at faull 
CMOS SRAM Cell Design 

The basic Static RAM cell consists of a flip-flop circuit with 
additional transistors to enable the storage and retrieval of data to 
and from the cell. 

Memory devices have highly orthogonal layouts, with the 
data storage cells occupying from 40% to 60% of the silicon area. 
Not only will the cell design contribute significantly to the memory 
access time, but it will also be the major factor in determining the 
operational and standby power consumption, data retention per
formance, and, not least, the cost of the device. 

All Static RAM devices today use one of two cell configura
tions to produce the required characteristics. One of these is 
commonly known as the 4 transistor or NMOS cell device that uses 
full CMOS peripheral circuitry to reduce operational power con
sumption and is usually referred to as a MIX-MOS part The other 
is the FULL-CMOS or 6 transistor design that utilizes CMOS 
fabrication in the construction of the data storage cell and periph
eral functions. 

Although the characteristics of the memory cells differ 

Data 
Bil 
Line 
!Di 

Word Line 

vee 

Figure 9. 4T +2R Memory Cell Operation. 

somewhat, the basic operation is the same. 

Dala 
Bn 
Line 
(D) 

Figure 9 is the schematic diagram of a 4 transistor memory 
cell. This is the cell type that is used in the majority of Static RAM 
devices available today. It operates as follows: The address 
decoders select a unique address within the memory array that, 
depending upon the word width of the device, activates one, four, 
eight, or sometimes nine memory cells. Two data bit lines corre
spond with each cell. One for true and one for inverse of the data 
bit value. When writing to a cell, the word line is raised In order to 
turn on both transistors 03 and 04. The voltage levels at points A 
and B will always complement each other, with node B represent
ing the true logic level to be stored in the cell. If data line 0 is high 



when the word line turns 04 ON, a high level will appear at node 
B. At the same time, a corresponding low level will be applied to 
node A through 03. Whatever the state of the memory cell prior to 
this, itwill now reflect the voltage levels at points A and B. 01 will 
now be in a state of conduction, which assists the low level at point 
A and turns 02 OFF, allowing point B to rise to vee. Lowering or 
de-selecting the word line will turn off 03 and 04, leaving the cell 
in a stable state reflecting the data most recently applied. Reading 
back the data is again initiated by making 03 and 04 conduct by 
raising the word line, only on this occasion the bit lines are high 
impedance inputs to the sense amplifiers. The sense amplifier 
inputs are now fed with appropriate data from points A and B. 

Resistors R1 and R2 provide the loads for transistors 01 
and 02 respectively. In the FULL CMOS cell structure, the load is 
provided by P-type transistors. The relative merits of these cell 
configurations are summarized in the following table: 

Comparison of Static Ram Memory Cell Structures 
4T +2R NMOS Cell 6TCMOSCeil 

Relative Area 1 1.5 
ICC1: 
Operating Medium to High Low to Medium 
Current 80-105mA 5O-100mA 
ICC3: 
Standby Medium Low to Medium 
Current 10-30mA 5-25mA 
lOR: Data 
Retention Low to Medium Very Low 
Current 100-500~ 10-5O~ 
Access Fast to Medium Medium to Slow 
Times 25 to 150ns 70 to 250 ns 

Relative Area 
As previously mentioned, the memory cell array can con

sume between 40% and SO% of the total area of a device. A 
relatively small saving then, will result in a considerable reduction 
in overall die size. As the number of devices that can be fabricated 
onto a given wafer size increase, the cost per die falls. This is one 
of the prime reasons for designing with 4T +2R cell configuration. 

For instance, if a comparison is made of 25SK SRAM with 
4T +2R or ST cell structure we find the following: 

Cell Structure Area 
4T+2R 6T Unit 

Cell Area 90 135 sq. J.Ul1 
Peripheral Area 25 25 sq.mm 
Total Cell Area 23 35 sq.mm 
Total Die Area 48 60 sq.mm 
% Cell Area of Die 48 58 % 
Increase in Die Size 0 25 % 
No. per S" Wafer 380 304 

The effective number of die per wafer is decreased by 20% 
if a S transistor cell structure is used. 

As memory density increases from the 256K bit level up to 
and through the 1 M to 4M bit densities, the die size becomes an 
increasingly important factor. Line widths and minimum feature 
dimensions must be reduced to compensate for the quadruplingof 

the number of memory cells. This tends to favor the 4T +2R device 
for future designs as the percentage of die area consumed by the 
memory cells will increase up to 85 to 90% of the total. Atthis point, 
the die area increases almost identically to that of the individual 
cell. With manufacturers continually trying to squeeze higher den
sity into smaller packages, it is unlikely that the full CMOS cell will 
survive the course. 
Operating Current 

Since the dynamic operation of the two memory cells is 
similar, the variation of operating current is mainly attributable to 
the optimization of one or more features. Generally, ST devices are 
designed for low standby and data retention currents, and speed 
is compromised. On the other hand, 4T designs are usually aimed 
at producing a faster part with acceptable data retention figures. 

Like the basic CMOS inverter circuit, maximum current is 
consumed during operations. Similarly, as the frequency of 
reading and writing increases, the current required increase in 
direct proportion. 

Comparisons of operating current must be made at the 
same operating frequency with identical data patterns. Reading or 
writing of data, which consume different amounts of power, must 
also be considered. 

If a comparison is made between the two cell design types, 
with devices using similar fabrication process and with similar 
access times, the operating current consumption will not vary 
greatly. 
Standby Current 

Standby current is usually defined at specific input voltage 
levels relating to CMOS and TIL logic conditions. 

When in standby, the memory cell retains the most recently 
written data. All peripheral chip functions have ceased and the only 
current consumed is made up from leakage and the current flow 
required to maintain the memory array state. In the S Transistor 
configuration, and referring to Figure 10B, one pair of diagonal P 
and N type transistors will be conducting, the other pair will be 
tumedoff. 

Because there is no direct path from VCC to ground for 
current to flow, the standby current consumption of this cell is 
caused by thermally generated carriers and increases with tem
perature. Although very small, the leakage current per cell must be 
multiplied by the memory density to arrive at the memory cell array 
consumption. 

For the 4 Transistor design, data is maintained with one of 
the two cross coupled N Type transistors ON, and the other one 
OFF. Looking at Figure 1 OA, if 01 is OFF, node A will be very close 
to vee. Current flow through resistor R1 would be practically zero. 
However, 02 will be conducting, pulling point B to ground and 
dissipating power in R2. This current flow through one of the cell's 
load resistors contributes to the main current consumption of this 
cell type in standby. The current through the load resistor need only 
be sufficient to compensate for the leakage current drain from 
nodes A and B to Vss. This is usually in the order of picoamps. Th~ 
poly silicon resistors can therefore be in the region of several Ga. 
It Is only in the past few years that the ability to fabricate resistors 
of uniform high resistance has been developed, enabling design-
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Figure 10A. 4T+2R CeO 

ers to realize high density memory arrays with 4 Transistor cell 
structures and low power consumption. 

While the load resistorvalues stay around the 1 OGn region, 
the current consumption of the two cell designs is very similar. 
However, polysilicon has a negative temperature coefficient of 
resistance such that as things warm up, a significant increase in 
current through the resistor results. At any thing below 70° to 85°C 
the standby current consumption curves of the cell designs are 
similar. Above this point, the rate of increase in current consump
tion of the 4T cell is far greater than the 6T. Typical curves are given 
later. 

The cell array current consumption can become a small 
proportion of the total under certain conditions. These conditions 
relate to the control of the input level voltage while in standby. The 
reason for this is explained later in the data sheet characteristics 
section. 
Data Retention Current 

Data retention is usually specified at 2 volts vee with all 
inputs at CMOS logic levels. 

This presents the device with the best electrical conditions 
in order to consume minimum currents. Data retention mode is a 
low voltage version of the standby mode. The current consumption 
characteristics are similar to the standby condition, although the 
difference in the cell structure is more apparent as the ratio in 
current demonstrates. The memory array consumption now be
comes the dominant element in the overall figure. 
Access Time 

Static RAMs are usually optimized for low current consump
tion or fast access time. The feature sizes of the elements that 
make up the cell size will determine some of the access time char
acteristics. A larger transistor area, for instance, will have a greater 
electron storage effect and will require longer to switch condition. 
Conversely, this will also determine the maximum rate of current 
change as the two N-type transistors connecting the memory core 
to the bit lines must supply the initial charge to alter the memory 
state, if required. The peripheral circuit functions such as address 
buffers, decoders, memory array drivers, sense amplifiers and 
output buffers can all be designed with low power or high speed in 
mind. A full CMOS 6T memory cell structure consumes a larger 
silicon area than a 4T part and access times are greater due to 
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Figure 10B. 6T Cell 

increased signal propagation delays. In general, 6T design~ are 
used where low power consumption is needed and access times 
are not important.. 
Data Sheet Characteristics 
Operating Power Supply Current, ICC1 

ICC1 is the absolute maximum current consumption of the 
device measured at the worst case over the entire operating 
temperature range (usually -55°C to + 125°C) at the highest speed 
for the fastest part included in the data sheet. 

Since this part will have the minimum cycle time, it will 
require the greatest current assump~ion.. . . 

All address and data inputs will be toggling at the minimum 
cycle time as patterns of address and data are written to, and read 
from, the device. 

The Chip enable pin will be held at the maximum m logic 
low voltage level (0.8 volts) as this also consumes the maximum 
power in the buffer input stages. 

No additional current drain from the output buffers of the part 
is considered. In a circuit, current will be taken from the output 
buffers by the input stages of the devices being driven. This current 
will depend very much on the type of input; CMOS devices will 
present a mainly capacitive load with instantaneous current re
quirements, while a m input will draw a continuous current. 

A typical current is also specified. This is derived .from 
characterization data and represent what can be expected If the 
part is used at room temperature with a 5 volt s.upply. ~gain, this 
will be for the fastest device on the data sheet Figure 11 Illustrates 
operating power supply current consumption variation with tem
perature. It can be seen that the device has a negative coefficient 
and would consume the maximum current at the minimum tem
perature. This should be considered when the system power 
supply unit is specified. 
Standby (ITL Level) 
Power Supply Current, ICC2 

Raising the Chip Enable pin (E bar) to a minimum 012.2vol~ 
will guarantee that the device enters the standby mode. Under thiS 
condition, the device becomes inactive, tristating all outputs, and 
will not respond to control input commands on the Write Enable ~r 
Output Enable pins. Data is preserved for as long as vee IS 
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present The design of the address and data input buffers will have 
a profound effect upon the standby current variation with the input 
voltage levels, and the level of the Chip Enable pin. If we assume 
that the device is used in parallel with other parts, maybe EPROM 
or an VO device, and one of the other devices on the Address and 
Data Bus is being accessed, the SRAM will be subjected to the 
same input switching waveforms as the selected device. It will be 
recalled that the basic inverter circuit consumes current in direct 
proportion to the frequency of input transition. The first stage of 
address input buffering on the SRAM would be an inverter. 
Consequently, the device would consume power in its input buffers 
due to being exercised on the address and data buses. A solution 
to this power waste is the "gated inpuf'. Additional NMOS and 
PMOS transistors are inserted in series and parallel respectively 
with the inverter transistors. The gates of these devices are 
coupled together and are controlled from the Chip Enable pin via 
an inverter. 

When the SRAM is enabled, CE will be low, inputting a high 
voltage onto the gateoftransistor01, switching itON, and allowing 
the address input inverter circuit to operate. Meanwhile 01, is 
switched OFF and does not interfere. As soon as CE is taken high, 
01 tums OFF, thus denying a vertical current path for the input 
inverter, and 02 conducts, presenting the next input stage with a 
clean logic 1. This circuit will avoid any variation of standby current 
with the alteration of input frequency or voltage level. Depending 
upon the anticipated application ofa device, it may or may not have 
this feature. The second variation of standby current is attributed 
to the actual voltage level of the CE pin. At 2.2 volts, the SRAM is 
just disabled, however due to input level characteristics of the input 
buffers and tri·state control a small vertical current flow through the 
CMOS inverter elements will exist as one of the complementary 
NMOS and PMOS transistors in each element will not be driven 
completely OFF. This is true for the entire CMOS peripheral 
circuitry that surrounds the memory array. 

As CE is pulled further towards VCC, theTIL Standby power 
supply current will decrease and begin to approximate the CMOS 
Standby power supply current specification. From a designe(s 
standpoint, little can be done to avoid toggling the address and data 

+125° 

buses as this will be software/application de· 
fined. However, devices with input gating will reo 
move this variable from the Standby current 
composition. Steps can be taken to ensure that 
the CE control is driven to as near VCC as 
possible. The extra power dissipated through a 
high value Chip Enable pull·up resistor during 
device operation will usually be compensated 
by the reduction in Standby current, if Chip 
Deselectvoltages are only marginally above 2.2 
volts. Figure 13 illustrates typical characteris· 
tics of a 32K x 8 SRAM for Standby and Data 
Retention modes. 
Standby (CMOS Level) 
Power Supply Current, ICC3 

1CC3 differs from ICC2 by specifying the 
following: 

• Chip Enable is atVCC minusO.2volts minimum. i.e. 4.8V 
• All Inputs are below 0.2 volts or above 4.8 volts. 
In other words, all inputs are optimized for operation in a 

CMOS environmentwhere waveforms are switched at over 85% of 
the rail voltage. The Standby condition ICC3 defines that Chip 
Enable control is driven hard OFF, and that there is no activity on 
the address and data buses. The effect of this definition is repre
sented in Figure 13 where ICC2 and ICC3 can be compared. The 

--4.---.... - VCC 

02 

Address 
Input 0--. .--I--.... ~Next Stage 

CE 

VSS 

Figure 12. Gated Input Address Buffer 

logarithmic scale diminishes the apparent difference between the 
two modes, but at room temperature ICC2 has a value approxi· 
mately 1000 times that of ICC3. For ICC2, the dominant power 
consumer is the peripheral circuitry around the memory array. 
Only above +85°C does the effect of the negative temperature 
coefficient pull· up resistors of the 4T memory cell become appar· 
ent, with a slight increase at + 125°C. This is in contrast to the ICC3 
plot, where the peripheral circuitry will consume almost no current, 
and logarithmicpower consumption isattributabel to the memory 
array pull·up resistors in each cell. 

It goes without saying !halfor the best characteristics power 
characteristics the designer should try to approach those condi· 
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Written, but must not be enabled at this voltage 
as data corruption will result. Figure 13 includes 
the plot of IDR over the full military temperature 
range. As expected, it has a similar character
istic to ICC3. Special note should be taken 
when using SRAMs at elevated temperature in 
Data Retention Mode. The current drain is fairly 
insignificant up to + 70°C, often only consuming 
101lA or less. However, above this point the 
current drain rises quickly to, perhaps, 1 001lA at 
+ 125°C. It is therefore most important that the 
internal temperature characteristics of the 
eqUipment are known as accurately as possible 

-55°-40° 0° +25° +70°+85° +125° to avoid excessive battery specifications or loss 
Temperature in Degrees Centigrade of data. The entry to and exit from the Data 

L-_____________________ ---I Retention mode must be carefully executed to 

Figure 13. Standby and Data Retention Characteristics, 32Kx8 ensure that the device is fully deselected before 

tions specified in Ice3 to keep power consumption to a minimum. 
Data Retention Current, lOR 

The Data Retention or Battery Backup Mode is a condition 
similar to 1CC3, but running on a reduced VCC level of 2.0 volts. In 
this condition the SRAM will maintain the data most recently 

joint into Data Retention by reduction of the VCC 
voltage. Full VCCvoltage must be restored before the device is re
selected again. Particular attention must be paid to timings TCDR 
and TR as defined in Figure 14. The specifications are given in 
product data sheets and are usually equivalent to the device Write 
Cycle time. 

------J.. DataRetentionMode .. l,-------
vee .. 4.5V VDD 4.5V .' 

-----------------------, 
TR 

E:l:VDD·O.2V 

Figure 14. Data Retention Mode 
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~EDI High Speed Performance with Low Power 
EDl's Military 256Kx1/64Kx4 SRAMs 

High Speed and Low Power 
EDI's Military High Speed CMOS Static RAMs are among the 

lowest power devices in the industry. The following information 
demonstrates these superior performance characteristics with ac
tual test data. 
High Speed 

EDI offers the 256Kxl and 64Kx4 CMOS SRAMs in High 
Speeds, from 25ns to 70ns. 

All of these parts are available screened to full MIL -STD 883, 
Class B. EDI is also listed as an approved source on DESC-SMD 
drawings for 256Kxl and 64Kx4 devices, both standard and low 

Figure A. TELQV, - 55 

Chip Enable Access Time 

power. 
Figure A shows a Military 256Kx 1 device operating at sub-25ns 

range. 
The scope pictures, Figures Band C, show test results from a 

typical 35ns, 256Kxl device at room temperature with a standard 
test load of 30pF. 
Low Power Consumption Regions 

CMOS RAMs have five regions of operation, with a different 
power consumption for each region. These regions are deSignated 
in our data sheets as follows: 

• DC Operating Current Region, 
• Dynamic Operating Current Region, ICC1, 
• Standby or TTL Current Region, ICC2, 
• CMOS Full Standby Current Region, ICC3, 
• Battery Back-up Standby or Data Retention Region, IDR. 
The RAM is Enabled in the DC Operating Region, but not 

cycling. Its address, data and control inputs do not change. 
In the Dynamic Operating Region the RAM is Reading and 

Wrning at speeds up to its minimum rated readlwrite cycle time. 
In TTL Standby the RAM is Disabled with address, data and 

control inputs at TTL levels, either static or cycling at the rated cycle 
time. 

In CMOS Standby the RAM is Disabled and all inputs are at 
CMOS level (Le., within 0.2 volt of VSS (ground) or VCC (power). 

Battery Backup Standby is similar to CMOS Standby region, 
with a reduced power supply voltage of 2.0 or 3.0 volts rather than 
a the normal 5.0 volts. 
Standard and Low Power Options 

EDI RAM chips are divided into two types, standard (C) and low 
power (Pl. These part types are power dissipation test selections 
from a single product, similar to speed grade selections. The low 
power part is selected for low power standby operation and fully 
specified for the battery backup mode. The standard power part has 
relaxed power specifications in the form of higher limits on all ICC 
specifications, particularly in the standby power modes, and it is not 
specified for battery backup operation. 

Because of its relaxed specifications, the standard power part 

E 

Q 

FigureB. 
Chip Enable 
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A 

Q 

Figure C. 
Address Controlled 
Read Cycle 
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is used where very low standby power is not required, such as 
applications where the part is continually enabled. 
Low Dynamic Operating Current 

The Dynamic Operating Current, ICC1 specification applies 
when the RAM is cycling at its specified access time. Figures 0 and 
E illustrate a 256Kx1 and a 64Kx4, respectively, operating at 35ns 
against variables of VCC (power) and case temperature. Graphs for 
both the x1 and x4 devices are shown since the x4 output draws 
more current during Read cycles than the xl device. 

0.60 

0.511 

Figure F. ICCa, 
Full Standby Current 

Standby Current 

0.60 
0.50 

0.40 

The CMOS Standby Current, ICC3, specification applies when 
the chip and all its inputs are static (i.e. Non-changing) at CMOS 
levels within 0.20 volts of VSS (Ground). In this state, only the RAM 
Array and leakage currents are drawn. The RAM array current is 
relatively independent of temperature, while the diode leakage is 
strongly temperature dependent, rising dramatically with tempera
ture. Figure F illustrates Standby Operating Current consumption 
(ICC3) against variables of supply voltage and case temperature. 

164 EDI CMOS SRAM Data Book 

Figure E. 64Kx4 

Battery Backup 
Data Retention Characteristics, or Battery Backed Standby 

Currents, lOR, are specified for the Low Power, P Versions, of the 
64Kx4 and 256Kx1 devices. Because of their low standby power 
these parts are often used as permanent memory where a battery 
is used·to supply power to maintain data in the RAM when the 
system power is off. The Data Retention specification applies when 
the chip is disabled and all inputs are at CMOS levels (i.e., within 
0.20 volts of VCC.) In battery backed up applications, the battery 
supplies a low voltage of 2 to 3 volts rather than the 5 volts of normal 
operation. This lower voltage allows use of a smaller battery, both 
because of the lower voltage for the same ampere per hour rating 
and because the RAM draws less current at the lower voltage. 

When VCC is reduced to 2 or 3 volts the RAM is guaranteed to 
retain data stored at 5.0 volts, but may not function. In other words, 

0·!O!4 
O·!O!O 
0.16 
0.1:1 
0.08 

it mayor may not read or write reliably at these voltages. For this 
reason the chip is kept disabled while VCC is below 5.0 volts. When 
VCC is restored to 5.0 volts, full functional operation is restored and 
data will remain as it was before VCC was reduced. 

The Low Power 256Kx1 and 64Kx4 devices are specified at a 
Data Retention Current of 500~. Figure G shows Data Retention 
Current (lOR) against supply voltage and case temperature. 
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Military designers are taking advantage of new, higher density 
circuits to increase system performance. However, these new 
developments in increased circuit density and the elevated power 
requirements of advanced integrated circuits are creating de
mands for new hermetic package designs. 

Initially, military component package designers were able to 
take advantage of the packaging developments used for commer
cial parts. When the commercial world moved to plastic packaging, 
however, the military world was left on its own to find solutions to 
their special requirements for hermeticity and operation across a 
wide temperature range. 
Surface Mount Technology 

With the advent of Surface MountTechnology in the early 1980s, 
a number of technical issues needed to be resolved. The first 
problem encountered was coefficient of thermal expansion (CTE) 
mismatch between leadless chip carriers (LCC) and printed circuit 
boards (PCB). 

System designers could utilize two different approaches to solve 
the thermal cycling problem. First, PCB material which matched 
LCClCTE was utilized; copper-invar-copper was a leading solu
tion. However, this approach invariably adds excessive weight and 
cost to the system. 

The second approach involved adding J-wire compliant leads to 
finished LCC devices. Static RAMs in 28 and 32 lead LCCs with 
lead lengths of at leastQ.06 in. were found to be especially tolerant 
to temperature cycling tests. Again, the cost of adding leads, 
especially to devices with increasingly higher pin counts, and 
performing additional tests was often cost prohibitive. And,large, 
high pin countleadless chip carriers typically do not survive thermal 

Figure A. 
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Advanced Packaging 
Military Surface Mount 

cycling over the -55°C to + 125°C temperature range specified by 
MIL-STD-883 when mounted directiy onto printed circuits boards. 

EDI was the first manufacturer to provide miltary customers with 
the density advantages of surface mount packaging with ceramic 
multichip modules; hermetic ceramic LCCs surface mounted onto 
a ceramic substrate provide a solution to the thermal coefficient 
mismatch problem. Modules also provide ease in manufacturing 
since the finished module is handled in the same manner as a 
standard DIP. 

Further developments in packaging are needed, however. 
Board density and weight savings are just as crucial as high circuit 
density in many military applications, thus mandating a means of 
packaging that will further enhance the real estate and weight 
saving advantages of this technology. 
Shear Stress Management 

The shear stresses that build up inside of a solder joint during 
thermal cycling can reach thousands of pounds per square inch 
(psi) due to differences in the thermal coefficients of expansion 
between the board material and the package substrate as well as 
out-of-plane warping. Environmental shock and vibration can also 
increase not only shear stress, but z-axis stress in dense solder 
joints. These phenomena are often present in airborne systems 
that are subject to high G-forces and ground based systems that 
may be deployed in a variety of mission environments. 

Small, rigid solder joints, like the ones holding leadless chip 
carriers (LCCs) to a printed circuit board (PCB), can be simply 
modelled as bolts mounting a beam between two supports. (Figure 
A.) As increased shearing force is applied to the beam, the 
concentrated load at the bolts will soon cause the beam to fall. 

FigureB. 

LDCC Compliant Lead 
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Consider the same beam mounted to the supports with coil 
springs. (Figure B.) The shear that causes failure in the rigid 
system merely cause the beam too be displaced, but not discon
nected.ln a similar manner, the leads in a compliant leaded device 
distribute what would be solder joint fracturing stress for an LCC 
into lead deformation energy, thus reducing the possibility of solder 
joint related component failure. 
Thermal Management 

Efficient thermal management may mean the difference be
tween reliable operation and premature circuit failure due to heat 
related effects. An increaSing number of military systems are being 
designed under a conduction cooling only restriction. A package 
with a cavity up die configuration allows the heat generated during 
operation to be directed dowlTNard through the package substrate. 

Thermal management has recently been aided by employing 
advanced CAD layoutlechniques to properly thermally map a PCB 
layout These techniques are utilized to avoid concentration of 
power dissipation in one area of the PCB. 

Table 1: 
Package Type Advantages 

Power dissipation imbalance can be reduced in memory sub
system design by incorporating EDl's rllultichip ceramic modules 
which contain EDl's low power CMOS SRAMs. 
Real Estate Gains 

Real estate savings of 16:1 have been realized by SMT against 
standard plated through hole (PTH) technology. By reducing 
profile height and double siding the printed circuit board, the total 
number of boards required to perform a systems function is 
reduced. The weight and space savings may them be utilized for 
other on board systems. 

With the advent of submicron technology, smaller die sizes are 
allowing the use of skinny (300 mil) and thin (400 mil) DIPs. In 
addition, many different package types have been developed inthe 
transition from through-hole to surface mount technology. 

As shown below in Table 1, there are six basic package types 
used in the military hi-rei marketplace. SMT devices in the form of 
Lee and flatpack for low 110 packages, Lees and LDCCs for the 
mid-IIOs and LLCCs and CGAs for high 110 Devices. 

Disadvantages 
LCC (Leadless Chip Carrier) space, weight, low profile 

capacitance, induction performance 
CTE mismatch, shear stress 
shock and vibration liabilities 

Leaded Chip Carriers 

Flatpacks 

CGA (Ceramic Grid Array) 
CERDIP 
Sidebrazed DIP 

lead compliant, space 
dimensions compatible with PLCC 
footprint compatible Lee 
CTE resolved, shear stress relief 
solder joint inspection 

height 

lead co planarity, non-standard handling 
no standard lead form, (J bend 
vs gull wing) height vs Lee 

high density. number of pins solder joint inspection, cost 
lower package cost , ease of handling smaller cavity than sidebrazed 
larger cavity. ease of handling higher package cost than CERDIP 

The proliferation of packages is a result of the many issues that 
are being addressed. 

enced problems in utilizing LCCs, however, due to problems asso
ciated with thermal coefficients of expansion mismatch, shear 
stress, and thermal management. For instance, surface mount technology is being used in air

borne applications in an attempt to achieve smaller,lighter, com
pact systems. Some military and hi-rei applications have experi-

Attempts to overcome these issues have resulted in variety of 
solutions being employed including: 

Table 2: 
Solution 
Solder Columns 

TCE matched boards 
(Cu-In-Cu, Kevlar, Ceramic) 
Edge clips or compliant 
lead attach via thermal 
companion board 

Advantages 
height (Z Axis), density 

fewer TCE problems 

lead compliancy, height (Z Axis) 
shear stress relief, 
solder jOint inspection, high density 

Disadvantages 
non-standard manufacturing, lead co planarity, 
maintenance 
cost, weight 

non-standard manufacturing flow, 
castellation uniformity required, 
lead coplanarity 

As a supplier of both modules and monolithic devices over a cost benefits of DIPs. In addition, as SRAM monolithic device 
wide range of densities, EDI is uniquely positioned to satisfy a densities go beyond 1 megabit, EDI will be there with package 
variety of militarylhi-rel packaging requirements. EDl's modules offerings that are consistent with emerging industry standards to 
combine the density advantages of LCCs with the ease of use and meet the changing needs of our customers. 
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Power dissipation requirements have risen dramatically with the 

adventof high density VLSI devices. The mean time between failure 
of these devices has been shown to be exponentially related to the 
device operating temperature thus, thermal management on a 
package level is increasing in importance to military system design
ers. Effective thermal management requires extensive planning in 
the board layout stage of system level design. Specific, actual heat 
transfer characteristics of the packages in a system need to be 
known in advance of system design. In response to this demand for 
adequate and accurate engineering data to support thermal man
agement on a board level EDI has taken extensive measurements 
of 8JA and 8JC on its DIP and lCC packages. 

The thermal characterization technique used to measure 
thermal resistance utilizes the linear voltage drop vs. temperature 
change across a P-N junction of a semiconductor. Theta JC, 
resistance from junction to case, and Theta JA, resistance from 
junction to ambient, were measured in degrees Celsius per Watt 
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Appendix A. 
The technique used to measure thermal resistance takes advan

tage of the linear voltage drop versus temperature change across a 
P-N junction ofa semiconductor. Thermal test die were used for our 
research. They have several sets of diode pairs to measure the 
temperature change of the die, and a resistor to dissipate power 
(Simulating the power dissipation and heating characteristics of an 
actual die.) The following is a brief description ofthe procedure used 
for thermal resistance measurement: 
1. The voltage drop of the sensing element (diode pairs) is cali

brated. This is done by measuring the voltage drop at several 

Thermal Characteristics 
Military CMOS SRAM Packaging 

(OelW). This value determines the ability of a mechanical structure 
to transfer heat from a semiconductor device to the surrounding 
environment 8JR is defined as the difference between the junction 
temperature and a reference point, ie. case or ambient, divided by 
the the power dissipation. the formula is expressed as : 

8JR =..I.L.:Ia 
P 

8JR = Thermal Resistance, 
Junction to Reference Point in °elW 

TJ = Junction Temperature in °e 
TR = Reference Temperature in DC (ie. ambient or case) 
P = Power Dissipation 
The following figures graphically depict the thermal values of 

EDI's package families. The graphs illustrates the the results of 
thermal testing of various package types and variables, ie. pin 
counts, cavity sizes, die sizes. Actual test procedure is outlined in 
AppendixA. 

Thets JA VI. Air Row 
Leadless Chip Carriers 

120..----------, 

i:~····:::::::::::::::::::::::::::::::::::::::: 
~60I~························· ~~= 
... ::--.. 28Pad :s 40 ••••••••••••••••••••••••••••••••••••••••••••••••••• " 32Pad 

~ 20 .................................................. . 

0~~--+--r-+---4 
o 200 400 600 800 

AIr Row (FtiMin) 

Theta JA VI. Air Flow 
Sidebflzed Dusl-in-lne Packages 
8Or---------~ 
70 ....•••••••••••.••••••..•...••••••.....••••...•.... 

lE.03 

i:~~:::::::::::::::::::::::::::::::::::: 
~ 40 ~ .................................. 1"'22Pi1 •. 3 

i : ::::::::::::::::::::::::::::::::::::::::::::::::::. JiEJ 
Or-~---+-~-+--~ 

o 200 400 600 600 lE.03 
Air Row (FtlMin) 

temperatures with no power dissipated by the test die. 
2. Measure voltage drop and thus temperature change) under 

various conditions with power applied to the dissipation resistor. 
For 9JC the measurement is taken while the part is immersed in 
a constant temperature bath. For 8JA the measurement is taken 
while the part is subjected to various air flow rates. 

3. Thermal resistance is calculated as follows: 
8JC =.LL:..Il< 8JA =.L!..:.l! 

P P 
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Packaging Detail _______________ _ 
Monolithic LCC and CERD/P 

Package J or L, No. 12 
(Package configuration in 
accordance with Mil-M-38510, 
AppendixC, No. 0-12) 
32 Pad Ceramic 
Lead/ess Chip Carrier 

Package L, No. 14 
(Package configuration in 
accordance with Mil-M-38510, 
AppendlxC, No. 0.11) 
28 Pad Ceramic 
Lead/ess Chip Carrier 

Package L, No. 100 
32 Pad Ceramic 
Lead/ess Chip Carrier 
(Preliminary) 

Monolithic D/Ps 
Package D, No. 70 
(Package configuration In 
accordance with MII-M-38510, 
Appendix C, No. 0-10) 
28 Pin CERDIP 

168 EDI CMOS SRAM Data Book 

0.lrorx1 I+-

l1~D 
1~ ; .. ··<1 

~ 11,63 

10 
~ I--I~ 

3,00 I I .Pinl -! 

-~ 

~~~I-

] 
l.~ 

I.. 0450 ~I 11,43 ~I-
14 1 AgO "I 37,85 

E~~~===] 
Pin 1 Indicator 

~ 0.125 Min 0.38 

~!;:WHHIriiiiiiirir;;::;:;;:::;;:::;;:;;:;;::;;::;;::;;::;:;::;;::::;rl T 
_lflflflflflflflflflflflflflf t I 

t I ~4~~8 "114- --.!.. ~:~~ 
13 x 0.100 = 1.300 
13 x 2,540 = 33.02 

2,41 

t 
~ 

1,27 

~ I" 0.610 1 15,49 



_________________ Packaging Detail 
Monolithic, Sidebrazed DIP 

Package 0, No.2 
28 Pin Ceramic Sidebrazed 
Dual·in·line Package Pin 1 Indicator 

300 mils Wide 

Package 0, No.3 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No. 0-9) 
24 Pin Ceramic 
Sidebrazed 
Dual·in·line Package 
300 mils Wide 

Package 0, No.6 
22 Pin Ceramic 
Sidebrazed 
Dual-in-Iine Package 
300 mils Wide 

- f i 
t ~4~78 .. "... ....., ---- ~ 13 x 0.100 _ 1.300 2,54 

13 x 2,540 -33,02 

r 1280 ~ 32,51 

Pin 1 Indicator 

0.015 Min 

.125 Min ~ 

~wwmmw -~ 5,08 

f t 
--. 0.014 .II-'-~ I ,~ ~ 

2,54 
11 xO.l00 -1.100 
11 x 2,540 = 27.94 

I• 1.100 , 
27,94 

Pin 1 Indicator 

0.035 Min 
---o;sg 

.140 Min+ 

35~~ , - 381 

f t T .J).018_JI" I 0.100 
~~~ 
• 10XO.l00.,.IOO.. ' 

10 x 2,540. 25.40 

Inches 
Millimeters 

A 
--.! .320 I.-

-1'8,121-

H 
I~I 7,49 
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Packaging Detail _______________ _ 
Monolithic Sidebrazed DIPs 

Package Cor K, No.8 
(Package configuration in 
accordance with MII-M-38510, 
Append/xC, No. D-10j 

~ 1.490 ~ 37,85 

l::]::::I~] .. ",.," 28 Pin Ceramic 
Sidebrazed 
Dual-in-/ine Package 
600 mils Wide 

Package C, No.9 
32 Pin Ceramic 
Sidebrazed 
Dual-in-line Package 
600 mils Wide 

Pin 1 Indicator ~ 

.125M;n. mwww 0.232 Max 

3'lT' ..,. JL I f Sf 
0,36""'"]1 ~. ~:~g 

13xO.100-1.300 
13 x 2,540 - 33.02 

r 1.600 ~ 40,64 

1:::I:::::I~] 
Pin 1 Indicator .0~~~ln 

.140 Min 
31 ~ 

'T 0.018 ~I- ~I rIo r 
,457 ~ 2,540 

15 x 2,540 _38,10 

Package 1, No. 101 L 1.400 J r 35,56 1 

W£~:;:Ckage J::I:::::[] 
400 mils Wide p. I d. .040 Min 

In 1 n lcalor 1,00 

.140 Min wwwmm--+-~ 313 t 0.180 Max 
, 4,57 

T 0.018 JI- ---'-1 0.1 f 
,457 ~~ 2,540 

13 x 0.100 -1.300 
13 x 2,540 - 33,02 
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_________________ Packaging Detail 
Ceramic Modules 

Package C, No. 19 I. !:~ ·1 
36 Pin ZIP Module r D D ~ , 
~:~r::lro,e ~/WmmmW bt 
Dual-in-line Package I ~f.- 1 n 
". 100·1 C t .. ,457 17X 0 lQO = 1700 ~ 0,25 rlnS on ml en ers 17X2,54_47,18 

Package C, No. 31 
40 Pin Module 
Ceramic LCCs 
Ceramic Substrate 
Dual·in·line Package 
900 mils Wide 

r 2W 1 58,80 

DODD 
DDDDDD 

Ilf JIODO 
Pinllndicator ~ 

J~LtT°~~~·X 
3,175 ~nmrnmnnrmnm~ I 
I~ -~!'~:,-:i~ J~ 

19 x 2,540 = 48,26 

Package C, No. 50 L 1,600 .1 
32 Pin Module r 40,64 

E:';:::ge !::::Ibi:] 
600 mils Wide Pin 1 Indicator 

~1"~'" 
~ t t 3,56 

T I~ --J ....2.:Q.1Q.Min 
0.018 0,25 
,46 • 0.100 

2,540 
15 xO.l00 =1.500 

15x2,54=38,10 

Inches 
Millimeters 

~ 
~I 
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Packaging Detail---------------~l;:nc:he:-S 
Ceramic Modules Millimeters 

~ 1.600 .. I 
40,64 

Package C, No. 51 n~~~~~l 

E:~~!~~,e ""J::::IQL::J ~ 
Dual-in-Ime Package ! 
600 mils Wide * Wlllftlflr!fll11 ~ 

Package C, No. 66 
40 Pin Module 
Ceramic LCCs 
Ceramic Substrate 
Dual-in-line Package 
600 mils Wide 

- + t ~ 0010 Min 3,56 ""025" 

.- 0.018±O.002·IL -.-1 ~.100 I ,46±O.05 r-- 2,540 

15xO.100.1.500 
15x2,54_38,10 

1 
2.00 .. I .. SO,80 

~D[QggIOII 
/ 

Pin 1 Indicator 
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________________ Packaging Detail 
Ceramic Modules 

Package C, No. 103 
32 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 
Dual-in-/ine Package 
600 mils Wide 

r 1.600 , 
40,64 

IDDDDI 
Pin 1 I~cator ~ ~ 
.1~1 u .. 1'iO 

0.275Max 3~ .. 6,985 

t t 
-. 0.018 .IL... ~ I 0.100 I ,457 I 2,540 

15x 0.100 = 1.500 
15x 2,540 = 38,10 

:~;e~u:· 104 ~ ~~ ::::1 
~::;;g:ramlc IC::JIgt=:] I 
Substrate Pin 1 Ind'tor .040 Min , 

Dua/-in-/ine Package . ~ 1,.00 -
.140 M,n 0275 Max 

on 400 mil Centers '." it· 'f 
-r 0.018 ~I ~ ~I 0.100 I ,457 ra- 2,540 

13 xO.l00.1.300 
13 x 2,540 =33,02 

Inches 
Millimeters 

It .. ~ 15,24 
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PackagmgDe~il ________________________________ _ 
Ceramic Modules 

Package C, No. 105 
32 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 
Dual-in-line Package 
600 mils Wide 

Package C, No. 106 
32 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 
Dual-in-line Package 
600 mils Wide 

lSX2,_,10 

Package C, No. 109 ~ ~:.: .1 
48 Pin Module 
Ceramic LCCs DODD 
SidebrazedCeramic DDDDDDDDDD 

Substrate DDDD 
Dual-in-line Package I 
900 mils Wide Pinll_J;;"' ~~;;;;;;;;;;:.;;;,;!J;';;;;;~~~ -.-:L 

~F 
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_________________ Packaging Detail 
Plastic Modules 

Package P, No 107 
32 Pin Module 
Plastic VSOP 
Ceramic Substrate 
Dual-in-/ine Package 
600 mils Wide 

Package P, No. 108 
32 Pin Module 
Plastic SOP 
Ceramic Substrate 
Dual-in-/ine Package 
600 mils Wide 

Package P, No. 111 
40 Pin Module 
Plastic SOP 
FR4 Substrate 
Dual-in-line Package 
600 mils Wide 

Inches I. lo~~ Millimeters 

om[OI 
Pin 1 Indicator - I 1 0.660 Max. ---.!.. 17,78 

~ m I~ 
" 6,73 

0.140 Min t i 0.600 
----a,;a- 0.010 Min 15,24 

-t ~I +- I 4 0,:5100 
0:46! --t 2,540 

4 1~:x~:~...;I,i~0 .. 
Tal. Non. Accum. 

I~ l~ ~ 

C]e]] 
/ 

Pin 1 Indicator 

~ q ~ 
P.L 0.3~:a 

40 Min ~ o.!oMin f 3,56 -
~I 

0,25 

t 0.D18 ..... ~ ,46 
2,540 

_0.1_ 

15 xO.1OO=1.500 
15x2,54_38, 1 ° 

/4 2.0 ~/ 50,8 

~I=-~n1 ~~ 

~ I~ 

Indealo, h 

~L"-rfe 
t I.. ~~~:~: .... 19xOlOO_1900 _ 

19x 2,54 - 48,26 
Tal. Non. Accum. 
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Packaging Detail _______________ _ 

Advanced Packaging 

Package V, No. 75 
(Package configuration In 
accordance with MII-M-38510, 
Appendix C, No. JC-11) 
32 Pin (J-Lead) Ceramic 
Multilayered Chip Carrier 

Package V, No. 78 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No. JC-11) 
32 Pin (J-Lead) Cerquad 

Package F, No_ 79 
(Package configuration in 
accordance with MII-M-38510, 
Appendix C, No. F11-Aj 
28 Pin Flatpack 
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